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SUMMARY

Previous studies reported that rats (Rarttus norvegicus) kept under microenvironmental ventilation systems (MEV)
present better productive and health parameters when compared to animals kept under general diluting ventilation
(GDV). The objective of the present research trial was to evaluate hematological and biochemical profiles of rats kept
under MVS. In order to achieve this objective, two different trials were designed: Trail 1 (El), in which it was
evaluated the reproductive performance of males and females submitted to two different air speed limits - FV1, from
0.03 to 0.26 m / sec and FV2, from 0.27 to 0.80 m/ sec. In Trial 2 (E2) it was evaluated different bed change intervals
(3, 5, 7 and 9 days), for males kept under constant air speed (0.5 m / sec). Values for hemogram and biochemical
patterns of these animals were compared to those of rats kept under GDV. Results show statistical differences in some
of the studied parameters not only for the comparison between GVD and E1 and GVD and E2, but also between both
groups submitted to MEV (E1 and E2). However, values found for all studied parameters are inside the normal range
reported for this species, what indicates that MEV does not induce important changes in the physiological parameters

evaluated.

UNITERMS: Laboratory animals; Rats; Hematology; Biochemistry; Ventilation.

INTRODUCTION

involves the use of international specific breeding

and management techniques, which should be
strictly followed. The concept of laboratory animals as
biological reagents brought around the requirement for a
standardization of the physical environment, mainly in
relation to the atmospheric control of the animal
facility'*!!,

The process that is used nowadays for animal facilities
ventilation, the general diluting ventilation (GDV), presents
some limitations'*'. In order to overcome these limitations,

The obtainment of standardized laboratory animals

a ventilation system specific for laboratory animals in which
cabinets*®!*'#2223 are used to ventilate directly the interior of
the boxes was developed. This system is called
microenvironmental ventilation (MEV). Recent studies
demonstrate that mice and rats kept under MEV were exposed
to lower ammonia levels and presented an increase in
productivity and that offspring presented a lower incidence
of pulmonary lesions'*?**!, Besides, Carissimi et al.” found
that animals presented a lower incidence of pulmonary lesions
even when bed change interval was higher than the one
recommended for GDV. Because animals kept under MEV
were more productive and presented less pulmonary lesions,
a question is arisen in relation to the physiological response

* Financiamento CAPES. This paper is part of the PhD theses presented by Maria Araiijo Teixeira to the Experimental and Comparative Pathology
Graduation Program of the Departamento de Patologia da Faculdade de Medicina Veterindria e Zootecnia da Universidade de Sao Paulo.
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of these animals when kept under this ventilation system.
The present trial was based on this premise and information
in relation to hematological and biochemical profile of rats
kept under MEV was gathered.

MATERIAL AND METHOD

Samples obtained for hematological and biochemical
analyses were collected from animals kept in two different
experimental trials, inside the microenvironmental
ventilation system cabinets.

Animals

In Trial 1 (El), sixty Wistar/Han rats (Rattus
norvegicus) were used. They were divided in two groups: 20
males and 20 females, which where kept under MEV. A
control group, with 10 males and 10 females, was kept in
the GDV system. Animals in both groups were maintained
as permanently mated, monogamic couples. Animals in the
MEV system were submitted to two different levels of air
speed. Air speed level | (FV1) ranged from 0.03 to 0.26 m/
s (10 males and 10 females) and level 2 (FV2), from 0.27 to
0.80 m/s (10 males and 10 females).

In Trial 2 (E2), 100 Wistar/Han male rats were used.
They were also divided in two groups: 80 rats submitted to
different intervals of bed change, in the MEV system, and a
control group, of 20 animals kept under GDV. Bed change
intervals were: 3, 5, 7 and 9 days (respectively, groups IT3,
ITS, IT7 and IT9). Both groups were constituted by 5 boxes,
each of them with 4 animals. In the MEV system, air speed
level was 0.5 m/s.

Animals of E1 were bred with 90 days of age and
analyzed in the end of their reproductive period, that is,
with 250 days of age. Animals of E2 were put in the trial
with 40 days of age and were analyzed for 180 days.

Animals were kept in plastic cages, according to
international recommendations for population density'.
The bed was made of autoclaved Pinus sp chips. Animals
received filtered water and commercial ration (Nuvilab CR-
1®) ad libitum and were kept in a 12 hours light : 12 hours
dark photoperiod.

Animals presented monitored sanitary status' and
came from the animal facility in Departamento de Patologia
of the Faculdade de Medicina Veterindria e Zootecnia of
the Universidade de Sao Paulo.

Laboratory procedure

All animals were anesthetized using 5% sodium
pentobarbital, in a 25 mg/kg dose. An incision on the
abdominal skin was performed to expose the abdominal
cavity. Blood was collected from the abdominal aorta artery
by punction. After this procedure, animals were sacrificed
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by the sectioning of this artery.

For hematological analyses, 1 ml of blood was
collected in a test tube with an anti-coagulant substance
(EDTA). A COULTER T890® was used for white cell count,
red cell count, hemoglobin concentration (Hb), hematocrit
(Hct), mean corpuscular volume (VCM), mean corpuscular
hemoglobin (HCM), mean corpuscular hemoglobin
concentration (CHCM) and platelet count. In leukocyte
differential count, blood smears, fixed and stained by the
Romanowisk method were used. All these procedures were
performed in the Se¢ao de Hematologia of the Instituto Adolfo
Lutz (Sao Paulo - SP).

For biochemical analyses, 5 ml of blood were
collected, without anti-coagulant substances, in order to
obtain serum samples. The following biochemical essays
were performed: total protein, serum albumin, creatinin,
alanin aminotransferase (GPT/ALT) and aspartate
aminotransferase (GOT/AST), using WEINER LAB Kkits;
alkaline phosphatase and urea, using LABTEST Kkits.
Spectrophotometric reading was performed in a continuous
flow system, in a BIO 2000 (BIOPLUS®) analyzer, in the
laboratory of Diagndstico Toxicolégico of the Departamento
de Patologia of the Faculdade de Medicina Veterindria e
Zootecnia da Universidade de Sao Paulo.

Statistical analysis

The variance analysis (ANOVA) was used to identify
possible differences between hematological and biochemical
values studied. P level was 0.03.

RESULTS

Values obtained for hemogram elements and for
biochemical parameters from animals submitted to MEV
were compared to those from the animals kept under GDV,
which is the most common system used in animals facilities.

In Trial 1, significative differences were found for
the following biochemical tests: albumin and urea in groups
GDV and FV 1 and ALT activity in the comparison between
GDV and FV2 in male rats; for female rats, alkaline
phosphatase values for FVI1 and FV2 and urea, for the
comparison GDV and FV1 and FV2 (Tab. 1).

In hemogram evaluation (Tab. 2) of male rats used
in different groups in Trial 1, there were significative
differences for the following components in groups FV1
and FV2: erythrocyte count, hemoglobin concentration,
leukocyte count and absolute neutrophil count.

In the evaluation of the hemogram of female rats used
in the different groups of Trial 1, there were significative
differences between the number of erythrocytes of animals
in groups GDV and FV2, and FV1 and FV2. In the analyses
of hemoglobin values, there were differences between FV 1
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Table 1
Values (mean + standard deviation) for biochemical tests in male and female rats kept under Microenvironmental Ventilation System
(MEV), using different levels of air speed (FV1 and FV2) and under General Diluting Ventilation system (GDV); n = 10. Sao Paulo, 1998.

Biochemical tests Male System Female System
GDV MEV GDV MEV
FV1 FV2 FV1 Fv2
Total protein (g/dl) 9.00 + 2.60 6.78 + 165 764+ 095 828+ 342 785+ 130 9.37+1.250
Albumin (g/dl) 572 + 0.98° 388 + 0.84° 500z 147®  537% 0.75 500 0.96 54+ 0.91
Alkaline , ik 7 b
phosphatase (U/l) 70.83 £21.20 6295 £19.30 72.86 2147 33.090£14.40% 44.39£11.38% 27831330
Urea (mg/dl) 71.51 £15.44% 5307 £ 673 5817+ 17.01%  73.88+22.18° 5566+ 856" 5556 +10.30°
Creatinine (mg#) 984 + 1.58 809 + 0.89 870+ 213 B.86+ 249 783+ 147 818+ 1.28
ALT (U 21.92 + 6.88° 3213 +13.00™ 3500+ 11.42° 2217+ 827 18.03% 767 1571+15.18
AST (Ul 12531 £27.04 131.31 £1576 133.74 £4508 0498 £23.08 93.32+18.25 100.83+2169

ALT = alanine aminotransferase;
AST = aspartate aminotransferase;
FV1: air speed level ranging from 0.03 to 0.26 m/s;

FV2: air speed level ranging from 0.27 to 0.80 m/s.
Different letters indicate that there are significative differences according
to the ANOVA (p < 0.05)

Table 2
Hematological values (mean + standard deviation) obtained for male rats kept under Microenvironmental Ventilation system (MEV)
using different levels of air speed (FV1 and FV2) and under General Diluting Ventilation system (GDV); n = 10. Sdo Paulo, 1998.

Hematological values System
GDV MEV
FV1 FV2

RBC (x10%/mm?) 7.77+ 0.30% 692+ 1.28° 843+ 0.12°
Hemoglobin (g/dl) 1451+ 048" 1403+ 1.27° 1550+ 0.84°
PCV (%) 4379+ 1.67 4414+ 457 4644+ 2.31
MCV (fl) 5668+ 1.16 5690+ 2.96 5551+ 0.59
MCH (pg) 18.87+ 0.46 1859+ 0.61 1850+ 0.39
MCHC (g/d1) 3407+ 067 3334+ 1.28 3359+ 0.89
Platelets (x10%mm?) 718.60 + 81.58 805.30 +216.10 795.30 + 84.08
WBC (x10%mm?) 31 & 1.06° 218+ 0.93° 458+ 1.93
Lymphocytes (x10%/mm?) 247+ 095 188+ 0.94 252+ 0.78
(59.00x 9.6 %) 6340+ 14.25 5750+ 9.74

Neutrophils (x10%mm?) 117+ 06% 100+ 0.46° 200+ 1.32°
(40.00+ 9.6 %) 3590+ 13.88 40,00 + 11.92

Eosinophils (x10%mm?) 0.06+ 0.04 003+ 0.02 0.04+ 0.01
(157+ 1.13%) 12 + 045 100+ 0.00

Monocytes (x10%/mm?®) 0.00 0.00 0.1 = 0.04
(0.10 %) 0.10 233+ 153

RBC =red blood cell;

PCV = packed cell volume;

MCYV =mean corpuscular volume;

MCH = mean corpuscular hemoglobin;

MCHC = mean corpuscular hemoglobin concentration;

and FV2. In relation to hematocrit, significative differences
occurred in groups GDV and FV2, and in groups FV1 and
FV2. In CHCM, differences were found between GDV and
FV1, and between FV1 and FV2. There was also a
significative variation in the comparison between GDV and
FV1 for the percentage of eosinophils (Tab. 3).

The evaluation of the animals in Trial 2, in relation
to biochemical tests, demonstrated statistical differences

WBC = white blood cell;

FV1: air speed level ranging from 0.03 to 0.26 m/s;

FV2: air speed level ranging from 0.27 to 0.80 m/s.

Different letters indicate that there are significative differences according
to the ANOVA (p < 0.05).

in the comparison of GDV with groups IT7 and IT9, in
relation to alkaline phosphatase activity (Tab. 4).

In the analysis of the results found for the hemogram
components of animals in Trial 2, the number of erythrocytes
in group IT3 was significatively lower than the one observed
for group IT9. In the evaluation of HCM, there were
significative differences between groups GDV and IT9, and
between ITS and IT9 (Tab. 5).
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Table 3
Hematological values (mean + standard deviation) obtained for female rats kept under Microenvironmental Ventilation system (MEV)
using different levels of air speed (FV1 and FV2) and under General Diluting Ventilation system (GDV); n = 10. Sio Paulo, 1998.

Hematological values System
GDV - _ MEV B B
- S 1 Fv2
RBC (x105/mm?) 738+ 041 7.16+ 0.95° 634+ 017°
Hemoglobin (g/dl) 1453+ 066%™ 1394+ 193" 1254+ 087°
PCV (%) 4262+ 2.00° 4200+ 5.90° 36.70+ 2.69°
MCV (fl) 5790+ 290 58.60+ 0.93 58.00+ 1.37
MCH (pg) 19.72+ 0.90 1946+ 0.66 19.86 + 0.64
MCHC (g/dI) 34.15x 047° 3314+ 0.84° 34.21+ 0.64°
Platelets (x10%/mm®) 738.90 +109.51 696.40 £101.74 708.30 + 65.53
WBC (x103.-‘mm3) 317+ 1.36 221+ 0.54 226+ 052
Lymphocytes (x10°/mm?) 212+ 0.86 159+ 0.38 1.7 £ 051
Lymphocytes (%) 68.30+ 9.51 69.90+ 10.76 7750+ 6.77
Neutrophils (x10*/mm?) 1.01+ 0.66 055+ 0.24 057+ 03
(30,40 £ 9.62 %) 28.00+ 11.42 2190+ 6.71
Eosinophils (x10*/mm?) 004 £ 0.02 0.18+ 0.38 0.03+ 0.03
(122 + 0.44%%) 286+ 1.77° 1.25+ 0.50™
Monocytes (x10%/mm?) 0.04+ 0.01 004+ 0.01 0.00
(1 + 0.00 %) 1.00+ 0.00 0.00

RBC = red blood cell:
PCV = packed cell volume;

MCYV = mean corpuscular volume;

MCH = mean corpuscular hemoglobin:

MCHC = mean corpuscular hemoglobin concentration;

WBC = white blood cell:

FV1: air speed level ranging from 0.03 to 0.26 m/s;

FV2: air speed level ranging from .27 to 0.80 m/s.

Different letters indicate that there are significative differences according
to the ANOVA (p < 0.05).

Table 4
Values (mean + standard deviation) for biochemical tests in male rats kept under the Microenvironmental Ventilation system (MEV),
using an air speed of 0.5 m/s and different bed change intervals (IT3,IT5,IT7 and IT9) and for male rats kept under General Diluting

Ventilation system (GDV); n = 20, Sdo Paulo, 1998.

Biochemical tests System
GDV MEV
IT3 ITS IT7 IT9
Total protein (g/dl) 847 + 173 857+ 167 860+ 242 789+ 192 792+ 232
Albumin (g/dl) 489+ 084 516+ 085 530+ 1.10 487+ 080 503+ 0.77
Alkaline phosphatase (U/l) 64.61+12.02° 52.05 +23.14™ 50.18 + 154™ 4841+1522° 47.22+18.29"
Urea (mg/dl) 56.98 + 12.83 5454 +10.36 5203+ 971 5584+1210 5545+ 11.21
Creatinine (mg/l) 6.58 + 1.82 804+ 173 707+ 279 6.89+ 1.50 6.80+ 1.40
ALT (UN) 2940 +1087 2663+ 130 2253+ 696 2913+11.28 27.10+10.23
AST (Un) 14564 +64.48 136.71+ 48.01 140.05+51.93 134.12+24.77 118.32+44.26

ALT = alanine aminotransferase;

AST = aspartate aminotransferase;

IT3,IT5, IT7 and ITY = bed change interval of respectively 3. 5. 7 and
9 days.

Leukogram of animals used in Trial 2 presented
significative differences in relation to the number of
leukocytes between groups GDV and IT3, and GDV and
ITS, IT3 and IT7, IT3 and IT9. The absolute number of
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Different letters indicate that there are significative differences according
to the ANOVA (p < 0.05).

lymphocytes presented significative differences for groups
GDV and IT3, GDV and IT5, IT3 and IT7, IT3 and IT9.
In relation to relative values, only GDV and IT3 presented
significative differences (Tab. 5).
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Ventilation system (GDV): n = 20. Sao Paulo, 1998.

Table 5
Hematological values (mean + standard deviation) obtained for male rats kept under Microenvironmental Ventilation system (MEV),
using an air speed of 0.5 m/s and different bed change intervals (IT3, IT5, IT7 and I'T9) and for male rats kept under General Diluting

Hematological values System
GDV e MEV — .
= B IT3 ITS IT7 ITS
RBC (x10%mm?) 811+ 057® 769+ 0.74° 796+ 056* 818+ 057 825+ 0.58°
Hemoglobin (g/dl) 1482+ 1.10 14.59 + 0.90 1465+ 099 1524 + 093 15.11% 0.90
PCV (%) 4452+ 312 43.50 + 3.03 4398+ 330 4564+ 3.31 4527 + 3.51
MCV (fl) 5489+ 1.08 56.82 + 451 55.29+ 1.19 5581+ 1.61 5488+ 1.14
MCH (pg) 18.26 + 0.62° 19.06 + 1.40° 1843+ 049 1868 + 0.68™ 18.27 + 0.60°
MCHC (g/dl) 3328+ 064 33688+ 1.21 3335+ 097 3344 + 0599 33.33x 099
Platelets (x10¥mm?®) 715.70 £124.60" 714.47 +77.41%™ 708.00 + 78.72* 741.21 + 106.03*° 803,53 +84,89"
WBC (x10%mm?) 546 225° 312+ 096" 385+ 152 474+ 191* 505 150%™
Lymphocytes 466+ 1.72° 224 + 0.73° 297+ 137T™ 375+% 1.87T*™ 397+ 1,30™
(x10%/mm?) (81.95+ 7.07"%) 71.89+10.94° 758 + 8.09% 77.06 + 12673 78,32+ 699%
Neutrophils (x103[mm3) 096+ 042 082+ 0.38 082+ 037 093+ 046 1.04 £ 044
(17.11+ 6.71%) 26.28 +1047 226 + 7.88 2161+ 1262 20.84 + 6.84
Eosinophils (x10°/mm?®) 0.09+ 0.04 0.07 + 0.07 0.08+ 0.05 008+ 0.03 0.06 + 0.02
(1.50+ 0.67%) 214+ 129 229+ 154 164 + 0.74 1.25+ 045
RBC =red blood cell; MCHC = mean corpuscular hemoglobin concentration:
PCV = packed cell volume; WBC = white blood cell; IT3, IT5, IT7 and IT9 = bed change interval
MCYV = mean corpuscular volume; of respectively 3, 5, 7 and 9 days.
MCH = mean corpuscular hemoglobin: Different letters indicate that there are significative differences according
to the ANOVA (p < 0.05).
DISCUSSION to be clearly attributed to the management systems used in

Reference values determined for biochemical tests and
hemogram elements, as discussed and emphasized in
specialized literature, may not represent precisely those of a
certain population or animal species and should, therefore, be
carefully interpreted"'”, once there is a wide range of
physiological variation. Besides, these variations are influenced
by environmental conditions, gender, age, origin, breeding
system, feeding and lineage, which also may interfere with
the results”'™'"” obtained in these tests. Therefore, the most
adequate procedure would be to establish laboratory evaluation
reference values for every animal facility.

Results obtained in biochemical analyses in Trial 1
male groups (Tab. 1) presented significative differences, in
serum albumin, urea and ALT determinations. Among the
MEYV female groups, there were significative differences in
relation to alkaline phosphatase and urea. Although these
statistically significative differences have been noted, when
these results are compared to the information found in
specialized reports, they are considered to be inside the
normal range of variation for the animal species and
lineage'*'* " There is no biological reason for the variation

Trial 1. Alkaline phosphatase values observed in this trial
were lower than the ones determined by Ringler; Dabich'.
However, they were clearly higher for the male groups than
for female ones, as stated by these authors.

When hematological values in Trial 1 are considered,
there were significative differences between male FV1 and
FV2 groups (Tab. 2), in relation to erythrocyte counts and
hemoglobin concentration. When leukogram results are
considered (Tab. 2), there were significative differences in the
number of leukocytes and neutrophils, for both air speed levels
in MEV, but not for the MEV and the GDV groups. In relation
to female groups (Tab. 3), there were differences in the results
for erythrocyte counts and hematocrit (FC2 X GDV: FV2 X
FV1); hemoglobin values (FV1 X FV2) and CHCM (GDV X
FVI1; FVI X FV2). There also was a significative difference
for the relative number of eosinophils in animals of the GDV
and FV1 (Tab. 3) groups. In spite of these evidence, values
found were inside the range of physiological variation reported
in the specialized literature™**". No clear relation could be
drawn from the differences found between the ventilation
systems used (MEV and GDV).

When biochemical evaluation of the animals in Trial

“SA ROCHA, L.C. Teste de toxicidade dérmica prolongada em ratos. (Trabalho nio publicado. Laboratério de Diagnéstico ToxicolGgico.

FMVZ/USP. Sao Paulo, 1997).

w
=
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2 is considered (Tab. 4), only alkaline phosphatase values
for MEV groups IT7 and IT9 were significatively different
from those of the GDV group. As already stated, these values
were lower than the ones found by Ringler: Dabich™.
However, this finding may be connected to physiological
lineage variation, and environmental conditions, among
other factors, for the values for alkaline phosphatase
obtained were similar to those found by other authors*'*'®.
In relation to the variation of erythrogram elements
(Tab. 5), in Trial 2 there were significative differences for
the number of erythrocytes (IT3 X IT9), for HCM ((GDV
X IT3:IT3 X IT9) and for platelet counts (GDV X IT9 and
IT5 X IT9). However, values found in literature also place
these results inside the normal range of variation®'’.
Leukogram evaluation (Tab. 5) showed significative
differences for the number of leukocytes and lymphocytes,
when results for the GDV group and MEV groups with the
smaller bed change interval (IT3 and ITS) were compared.
These groups presented the lowest values for these counts.
The similarity between the results for these counts in GDV
animals and MEV groups with larger intervals for bed
change (IT7 and IT9) may suggest a lower stress level in a
more comfortable situation. It should be emphasized that
IT3 and ITS results were inside the normal range of
variation for the species found in specialized reports®.
Using the same animals of Trial 2, Carissimi® studied
ponderal development and feed intake of animals kept under
MEV and GDV, and demonstrated that there was no
significative difference for ponderal development in animals
kept in both systems. In relation to feed intake, rats
submitted to MEV ingested a statistically higher quantity
than the ones submitted to GDV, no matter the bed change
interval used. However, this fact did not produce any
differences in erythrogram or total protein and albumin
variations, in the comparison of the results for both groups.

Therefore, intake observed may be related to higher energy
consumption for body temperature maintenance in animals
submitted to MEV.

It was noted that statistical differences observed
occurred in a disperse way, and none of the systems studied
was favored. Each of the items analyzed seem to point out
for one of the ventilation systems, when they are analyzed
individually. However, when all the items of each
biochemical / hematological parameter are evaluated as a
group, no correlation is found. It may be concluded that
the differences observed are result of casual variability.

CONCLUSION

Results obtained in the present research trial
demonstrate that the use of the MEV system does not produce
significative alterations on biochemical or hematological
parameters studied. This fact is significative and extremely
important, for researchers should always be concerned with
the standardization of laboratory animals, because they will
influence one of the basic principles in research: result
reproducibility. The need for determining reference values for
different laboratory exams in every animal colony should be
emphasized, because of the different and countless influence
factors to which they are submitted in animal facilities.
Reproductive, sanitary and bed change interval advantages of
the MEV system, besides the data obtained in this trial and
the possibility of higher control of microenvironmental
variables suggest that this ventilation system should be used
in the atmospheric control of animal facilities.
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RESUMO

Em estudos anteriores, demonstrou-se que ratos mantidos em sistema de Ventilagao Microambiental (VMA) apresentaram
parimetros de produtividade e padrio sanitdrio melhores do que aqueles mantidos em sistema de Ventilagio Geral
Diluidora (VGD). Outra etapa dos experimentos foi determinar os parimetros fisiolégicos destes animais. O presente
estudo foi realizado para avaliar os perfis hematolégico e bioquimico de ratos mantidos sob o sistema de VMA. Para
tanto, foram realizados dois experimentos diferentes, com ratos mantidos em VMA, quais sejam: Experimento 1 (El), no
qual foi avaliado o desempenho reprodutivo de machos e fémeas, sob duas faixas de velocidade de ar (FV1 - de 0,03 a
0,26 m/s, e FV2 - de 0,27 a 0,80 m/s); Experimento 2 (E2), no qual foram avaliados diferentes intervalos de troca de cama
(3, 5,7 e 9 dias), para ratos machos mantidos a uma velocidade de ar constante de 0,5 m/s. Os valores do hemograma e de
parimetros bioquimicos destes animais foram comparados com os valores encontrados em ratos mantidos sob VGD. Os
resultados obtidos demonstraram diferencas estatisticas em alguns dos parimetros observados, tanto entre os sistemas
VGD ¢ VMA, como entre os diferentes grupos de VMA. Contudo, os valores encontrados em todos os parimetros
avaliados encontram-se dentro de faixas de variagdo normal para a espécie estudada, como é descrito na literatura. Isto
indica que o emprego do sistema de VMA nao induz alteracoes relevantes nos parimetros fisiolégicos estudados.

UNITERMOS: Animais de laboratério; Ratos; Hematologia; Bioquimica: Ventilagdo.
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