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Abstract
The Sprague-Dawley rat is used as an experimental model in neuroscience research, among others, devel-
oped at the Scientific Research and High Technology Services Institute of Panama; being important to have 
reference values of some parameters such as: growth (weight-length), hematological and blood biochemical 
parameters. In this trial, from weaning to 8 weeks, the weight gains and growth in length of 10 females and 
10 males were measured. At 8 weeks, some hematological parameters were measured, such as hemoglobin, 
hematocrit, white blood cells, and their differential cell count. Some biochemical blood parameters were also 
measured, such as glucose, cholesterol, GOT, and GPT. The sample size used was calculated considering 
the total population of the colony. The parameters measured were compared between sexes, finding signifi-
cant differences in weight gain (p=0.01), height (p=0.02), hemoglobin (p=0.03), total leukocytes (p=0.05), 
monocytes (p<0.001), neutrophils (p=0.02), GPT (p=0.02) and GOT (p=0.01), where males presented high-
er values in weight, height, total leukocytes, monocyte, neutrophils, GPT and GOT, while females presented 
higher values in hemoglobin. The values found in this trial can be used as data bases for different studies 
allowing the reproducibility of the experimental results at regional and global scope. In addition to applying 
the R’s of Reduction and Refinement of ethics in the use of laboratory animals.
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Parámetros hematológicos, bioquímicos y de crecimiento en 
ratas del Bioterio del Instituto de Investigaciones Científicas y 

Servicios de Alta Tecnología de Panamá
Resumen. La rata Sprague-Dawley es usada como modelo experimental en investigaciones de neurocien-
cia, entre otras, desarrolladas en el Instituto de Investigaciones Científica y Servicios de Alta Tecnología de 
Panamá; siendo importante contar con valores de referencia de algunos parámetros tales como: crecimiento 
(peso-talla), hematológicos y bioquímicos sanguíneos. Se midieron, en este ensayo, desde el destete hasta 
las 8 semanas, la ganancia de peso y el crecimiento en talla de 10 hembras y 10 machos. A las 8 semanas 
se midieron algunos parámetros hematológicos, como la hemoglobina, el hematocrito, los glóbulos blan-
cos, y su recuento celular diferencial. Igualmente se midieron algunos parámetros bioquímicos sanguíneos 
como: la glucosa, el colesterol, la GOT y la GPT. El tamaño de muestra usado fue calculado considerando 
la población total de la colonia. Los parámetros medidos se compararon entre sexos, encontrándose diferen-
cias significativas en el aumento de peso (p=0,01), talla (p=0,02), hemoglobina (p=0,03), leucocitos totales 
(p=0,05), monocitos (p<0,001), neutrófilos (p=0,02), GPT (p=0,02) y GOT (p=0,01), donde los machos 
presentaron valores más altos en peso, talla, leucocitos totales, monocitos, neutrófilos, GPT y GOT, mien-
tras que las hembras presentaron valores más altos en hemoglobina. Los valores encontrados en el ensayo 
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pueden ser utilizados como datos bases para diferentes estudios permitiendo la reproducibilidad de los resul-
tados experimentales a nivel regional y mundial. Además de aplicar las erres de Reducción y Refinamiento 
de la ética en el uso de los animales de laboratorio.

Palabras clave: ratas, crecimiento, hematología, bioquímica, ética, bienestar.

INTRODUCTION

 The use of rodents in the development of different 
models for biomedical research is due to the similarity that 
their DNA has with human DNA among other important 
characteristic (Zhao et al. 2004). Of the numerous rodent 
models developed, those using the Sprague Dawley (SD) rat 
are preferred for studies in neuroscience, nutrition, oncol-
ogy, pharmacology, and others, due to the behavioral char-
acteristics of this outbred line (Ku et al. 2016, Rybnikova et 
al. 2018, Gileta et al. 2022). In Panama, this animal model 
is widely used by different institutions. Among them is the 
Scientific Research and High Technology Services Institute 
of Panama (INDICASAT AIP), which supplies SD rats to 
different projects throughout the country. 

 The progenitors of the SD rats of the INDICASAT 
AIP animal facility were obtained in 2018 from an inter-
national supplier. Since 2018, this colony has remained 
a close colony, currently breeding the 8th generation in 
non-inbred conditions, which can compromise the genet-
ic variability expected in non-inbred lines (Benavides and 
Guénet 2003). Furthermore, using reference values report-
ed by international studies or comparing with the ones 
reported by the supplier could lead to inaccurate conclu-
sions, because of the differences in housing and handling 
conditions that can cause phenotypic changes in the col-
ony, including variations in the values of physiological, 
hematological, and biochemical parameters (Kelada et al. 
2012). Studying physiological parameters such as weight 
(g) and length (cm) can evaluate these animal´s develop-
ment; hematological parameters such as hemoglobin (Hb), 
hematocrit (Hct), total white blood cell (WBC), and differ-
ential white blood cell count: neutrophils (Neut), basophils 
(Baso); lymphocytes (Lym); monocytes (Mono) and eo-
sinophils (Eos); and biochemical parameters, such as glu-
cose (Glu), cholesterol (CL) and transaminases: glutamic 
pyruvic aminotransferase (GPT) and glutamic oxaloacetic 
aminotransferase (GOT) belong to the group of basic pa-
rameters used as reference values in the animals colonies 
(Enesco and Leblond 1962, Harris et al. 1998, Gross 2009, 
Delwatta et al. 2018). 

 The objective of this study was to establish values 
for selected hematological, biochemical, and physiological 
parameters for the colony of Sprague Dawley rats produced 
in the INDICASAT AIP, in order to be used as reference for 
the different studies carried out in the institution.

MATERIALS AND METHODS

This research was approved by the Institutional 
Animal Care and Use Committee (IACUC) INDICASAT 
AIP, code CICUA-19-011.

Animals and housing. Ten female and ten male 
Sprague Dawley (SD) rats were randomly selected from all 

offspring born of the different couples in the foundation nu-
cleus during the ongoing eighth generation acquired from 
the supplier. The sample was calculated considering what 
was reported in a similar study (Delwatta et al. 2018), due 
to the size of the colony at the INDICASAT AIP animal 
facility. Each of the 20 rats was considered an experimental 
unit. After weaning, the animals were housed in 3 groups: 
2 groups of 4 animals per cage and 1 group of 2 animals, 
which were identified by cards and kept in the same rack 
during the study. None of them were mated during the 
study. The animals were temporarily identified by marking 
their tails. These animals were kept in “Specific Pathogen 
Free” (SPF) conditions, inside ventilated racks (Tecniplast, 
Blue Line, 129H (Figure 1), in standardized conditions. 
The cages were prepared with bedding (Bed-o’Cobs 1/4”) 
and different types of enrichment, such as PVC or card-
board tubes, as well as paper towels. The microbiological 
status of the colony is verified every six months. The room 
was maintained at a temperature of 68.4°F (20.2°C) and a 
relative humidity of 56.7%. The photoperiod was 12 hours 
of light and 12 hours of darkness; noise did not exceed 85 
dB. Food (DietLab 5001) and filtered water were sterilized 
by autoclaving and offered ad libitum.

Figure 1. Ventilated racks where animals were housed 
during the research at INDICASAT AIP.
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are presented in Figures 1a and 1b. Both showed signifi-
cant differences with p=0.01 and p=0.02, respectively. A 
decrease in weight was observed between weeks 7 and 8 in 
males; this was not observed in females (Figure 1a).

Figure 3. (a)Weight and (b) length of female and male SD 
rats of the INDICASAT AIP.
 

The reference values for weight and length of the 
INDICASAT-AIP Sprague Dawley rats from weeks 1 
to 8 are presented in Table 1 and 2 with their respective 
Standard deviation per week. 

Table 1. Reference values for the weight of the SD rats of 
the INDICASAT AIP animal facility.

Age (weeks)

Body Weight (g)

Male Female

Mean SD Mean SD
1 22.6 ±5.19 17.4 ±2.22
2 40.6 ±9.35 31.2 ±5.75
3 74.8 ±13.16 55.9 ±7.03

4 122.9 ±11.98 93.9 ±9.68
5 186.3 ±10.95 138.8 ±7.94
6 247.9 ±14.07 175.9 ±8.90
7 309.0* ±16.43 204.9 ±10.13
8 304.9 ±48.36 224.9 ±6.8
*Weighing performed at a different time of the day

 Experimental design. Completely random design (CRD).
Procedures. At PD8, physical assessment of growth, 

weight (g), with an OHAUS Model VIIP6 scale, precision: 
0.001 kg/0.002 lb; and length (cm), using a conventional 
ruler, with a maximum length of 30 cm, was started until 
the eighth week. These measurements were taken at 7:00 
a.m. once a week. In the eighth week, intracardiac blood ex-
traction was performed with the thorax cavity close and un-
der anesthesia with Isoflurane, USP (TERRELL®) (Weiss 
et al. 2000, Kumar at al. 2017), in an anesthetic chamber, 
to collect an adequate volume of blood. The hemoglobin 
(Hb), glutamic oxaloacetic aminotransferase (GOT), and 
cholesterol (CL) were analyzed using the Semi-automatic 
analyzer BTS-350 Biosystems; the hematocrit was ana-
lyzed using the LW Scientific Zip-IQ PCV Digital 24 Place 
Hematocrit Centrifuge. The total white blood cell (WBC) 
count was analyzed using a Motic BA310E Microscope and 
a Neubauer Chamber (Hausser 1492 Bright-line, 0.1mm 
deep), and a Turk solution was used to prepare the sample. 
The differential WBC count was assessed using a blood 
smear and Giemsa stain at 10%. The Abaxis VetScan VS2 
was used to measure glucose (Glu) and glutamic pyruvic 
aminotransferase (GPT) (Figure 2). The equipment used to 
process each parameter was calibrated by the providers to 
process rat and mouse blood samples, using the reference 
values reported by the supplier. Euthanasia was performed 
after blood extraction by anesthetic overdose (the animals 
did not wake up from it) (Leary et al. 2013).

Figure 2. Experimental Laboratory where samples were 
processed at INDICASAT AIP.

Statistics. Statistics were analyzed using IBM SPSS 
V.24 and a statistically significant difference was consid-
ered for all analyses using a significance level of p<0.05. 
The Kolmogorov-Smirnov test was used to determine the 
normality of the data. The test indicated that the distribu-
tion of length and weight of males and females was not nor-
mal; therefore, the non-parametric analysis used was the 
Kruskall-Wallis test. For the analysis of differences in the 
measurements of hematological and biochemical parame-
ters, the Mann-Whitney U test was used. In this study, all 
selected animals were included in the analysis. 

RESULTS AND DISCUSSION

 The continuous growth tendency in weight and length 
of the study animals during the 8 weeks of measurements 
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Table 2. Reference values for the length of the SD rats of 
the INDICASAT AIP animal facility.

Age (weeks)
Body length (cm)

Male Female
Mean SD Mean SD

1 10.71 ± 1.12 9.83 ± 0.79
2 15.38 ± 1.30 13.51 ± 1.13
3 20.64 ± 1.21 18.59 ± 1.47
4 25.00 ± 1.11 23.00 ± 1.43
5 30.34 ± 1.01 27.09 ± 1.54
6 34.19 ± 0.92 29.84 ± 1.71
7 37.27 ± 0.46 32.62 ± 1.04
8 38.96 ± 0.56 32.81 ± 0.66

These results evaluated during the first 56 days of 
growth of male and female SD rats, collect the data of the 
first, second and part of the third phase of growth which 
has been described previously (Enesco and Leblond 1962); 
during the first (0-17 days) and second phase (17-48 days) 
there is a cell proliferation and growth in most of the organs 
in the young rats which is reflected in the weight of the an-

imal (Enesco and Leblond 1962). This coincides with the 
results of this study, since in both females and males, the 
greatest weight gain occurred between the third and fourth 
week (21-28 days). 

Figures 1a and 1b clearly show the trend of the males 
gaining more weight and length than females. Figure 1a 
presents a decrease in weight gain of the males between 
week 7 and week 8, this may be due to the difference in 
the weighting schedule since the weight can be different 
throughout the day (Kawamura et al. 2020). 

The growth observed had the same tendency as that 
reported by the commercial company that supplies these 
animals (Charles River Laboratories 2011) and the differ-
ence between sexes that has been reported by other studies 
(Pahl 1969, Slob and Bosch 1975).  

 When comparing the values obtained in the hema-
tological parameters between sexes, significant differences 
was observed in the values of hemoglobin (p=0.03), to-
tal white blood cells (p=0.05), monocytes (p<0.001), and 
neutrophils (p=0.02). Concerning biochemical parameters, 
significant differences were observed in the values of GOT 
(p=0.01) and GPT (p=0.02) (Table 3).

Table 3. Hematological and biochemical reference values for the SD rats of the INDICASAT AIP animal facility.

Hematological and Biochemical
selected parameters

Age: 8 Weeks

Male Female
Mean SD Mean SD

*Hemoglobin (g dL-1) 17.07 ± 2.12 19.49 ± 2.19
Hematocrit (%) 47.20 ± 3.40 45.15 ± 1.16
Total White Blood Cell (Cell / mm3) 4961.25 ± 1221.19 3925.00 ± 974.43
*Monocytes (Cell / mm3) 189.31 ± 95.26 37.39 ± 38.70
Lymphocytes (Cell / mm3) 4418.66 ± 1163.72 3684.24 ± 935.66
*Neutrophils(Cell / mm3) 304.12 ± 188.48 136.25 ± 82.57
Eosinophils (Cell / mm3) 24.04 ± 33.94 60.63 ± 96.85
Basophils (Cell / mm3) 20.00 ± 37.50 6.49 ± 13.75
Cholesterol (mg dL-1) 395.45 ± 191.71 328.30 ± 47.53
Glucose (mg dL-1) 136.80 ± 21.79 148.80 ± 17.80
*Glutamic oxaloacetic transaminase (GOT) (U/I) 48.90 ± 12.34 33.30 ± 9.91
*Glutamic pyruvic transaminase (GPT) (U/I) 71.10 ± 37.82 47.50 ± 6.59
*p≤0.05

 
There are some causes during the procedures such as 

hemolysis and the used of isoflurane that can alter hemoglo-
bin values (Katoh et al. 1992, Campbell 2012). However, 
these findings were in agreement with those reported be-
tween sexes by other authors (Bush 1992, Lillie et al. 1996, 
Maeda et al. 2000, Kohn and Clifford 2002, León Goñi et al. 
2011, He et al. 2017). The mean difference between females 
and males in relation to white blood cell count has been re-
ported in other studies (Kohn and Clifford 2002, Schnell et 
al. 2002, Delwatta et al. 2018), which may be a result of the 
different ages and different routes used for sampling, as it 
had been reported before to affect blood parameters (Schnell 
et al. 2002). 

 The values of neutrophils and monocytes were higher 
in males than in females, presenting significant differenc-

es. Higher neutrophil values have been reported previous-
ly (Charles River Laboratories 2011, Stöppeler et al. 2013). 
However, higher neutrophil values have been reported in fe-
males (Delwatta et al. 2018), which do not match our results. 
In addition, higher monocyte values in males have been re-
ported before (Kohn and Clifford 2002, Schnell et al. 2002, 
Delwatta et al. 2018).  

 Regarding the values of biochemical parameters, sig-
nificant differences were found in GOT and GPT, with the 
mean being higher in males than in females. Higher values in 
GOT and GPT were in agreement with higher values report-
ed in males by other studies and vendors (Han et al. 2010, 
Charles River Laboratories 2011, He et al. 2017). It is con-
sidered that GOT and GPT values may be altered by the type 
of anesthetic used (Soubhia et al. 2011, Campbell 2012). 
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CONCLUSIONS

 The characterization carried out in this essay serves as a 
database not only for the institute’s researchers who use 
this animal model, but also for all those who, through this 
publication, can use them as a basis for their studies, not 
only to verify but also to improve research analysis which 
consequently with lead to better science. But we agreed 
that further research with a higher sample must be needed. 

Acknowledgement.  The authors would like to thank 
Professor Emilio Romero from the Physiology and Animal 
Behaviour Department of the Faculty of Exact Natural 
Sciences and Technology of the University of Panama 
for his collaboration in the statistical analysis. Additional 
thanks to all administrative personnel, researchers, and te-
chnicians of the Scientific Research and High Technology 
Services Institute of Panama for their collaboration.

ORCID 

Quintero, A. Del C.  https://orcid.org/0000-0001-8692-
6004 
De Jesús, R.  https://orcid.org/0000-0001-9670-291X

REFERENCE
1.  Benavides FJ, Guénet JL. 2003. Manual de genética 

de roedores de laboratorio: principios y aplicaciones. 
Madrid: Universidad de Alcala de Henares; 2003. p. 
310. 

2. Bush BM. Interpretation of Laboratory Results for 
Small Animal Clinicians. 1st ed. Oxford (UK): Black-
well Scientific Publications Ltd; 1992. p. 528.

3.  Campbell T. Mammalian Hematology: Laboratory 
Animals and Miscellaneous Species. In: Thrall MA, 
Weiser G, Allison RW,  Campbell TW, editors. Vet-
erinary Hematology and Clinical Chemistry. 2nd ed. 
USA: John Wiley & Sons; c2012. p. 225-237.

4. Charles River Laboratories. CD ® IGS Rats CD ® 
IGS Rats [Internet]. [Place unknown]. 2011 - [cited 
2022 June 15]. Available from: https://www.criver.
com/sites/default/files/resources/CDIGSRatModelIn-
formationSheet.pdf.

5. Delwatta SL, Gunatilake M, Baumans V, Seneviratne 
MD, Dissanayaka ML, Batagoda SS, Udagedara AH, 
Walpola PB. Reference values for selected hemato-
logical, biochemical and physiological parameters of 
Sprague-Dawley rats at the Animal House, Faculty of 
Medicine, University of Colombo, Sri Lanka. Anim. 
Model Exp. Med. 2018; 1: 250-254. 

6. Enesco M, Leblond CP. Increase in Cell Number as a 
Factor in the Growth of the Organs and Tissues of the 
Young Male Rat. Development. 1962; 10: 530-562. 

7. Gileta AF, Fitzpatrick CJ, Chitre AS, St. Pierre CL, 
Joyce EV, Maguire RJ, McLeod AM, Gonzales NM, 
Williams AE, Morrow JD, Robinson TE, Flagel 
SB, Palmer AA. Genetic characterization of outbred 
Sprague Dawley rats and utility for genome-wide asso-
ciation studies. PloS Genetics. 2022; 18(5): 1-29.  

8. Gross D. Animal Models in Cardiovascular Research. 
3rd ed. New York: Springer; 2009. p. 457.

9. Han ZZ, Xu HD, Kim KH, Ahn TH, Bae JS, Lee JY, Gil 
KH, Lee JY, Woo SJ, Yoo HJ, Lee HK, Kim KH, Park 
CK, Zhang HS, Song SW. Reference Data of the Main 
Physiological Parameters in Control Sprague-Dawley 
Rats from Pre-clinical Toxicity Studies. Lab. Anim. 
Res. 2010; 26(2): 153-164. 

10.  Harris RB, Zhou J, Youngblood BD, Rybkin II, 
Smagin GN, Ryan DH. Effect of repeated stress on 
body weight and body composition of rats fed low- 
and high-fat diets. Am. J. Physiol. 1998;  275(6): 
1928-1938. 

11. He Q, Su G, Liu K, Zhang F, Jiang Y, Gao J, Liu 
L, Jiang Z, Jin M, Xie H. Sex-specific reference in-
tervals of hematologic and biochemical analytes in 
Sprague-Dawley rats using the nonparametric rank 
percentile method. PLoS One. 2017; 12: 1-18.  

12. Katoh M, Ozawa M, Akima T, Ikeda H, Fujii T, Ishii 
M. Hematological and serum biochemical changes 
with age in term fetuses, offspring and dams in normal 
Sprague-Dawley rats. Jikken Dobutsu. 1992; 41(3): 
329-337. 

13. Kawamura S, Yamazoe H, Hosokawa Y. Diurnal 
Gain and Nocturnal Reduction of Body Weight in 
Young Adult Rabbits: The Reverse of the Circadian 
Rhythm Observed in Rats and Mice. J. Toxicol. Cur. 
Res. 2020; 4: 16.

14. Kelada SN, Aylor DL, Peck BC, Ryan JF, Tavarez 
U, Buus RJ, Chesler DR, Threadgill DW, Churchill 
GA, Pardo Manuel de Villena F, Collins FS. Genetic 
analysis of hematological parameters in incipient lines 
of the collaborative cross. G3 (Bethesda). 2012; 2(2): 
157-165.

15. Kohn D, Clifford C. Biology and Diseases of Rats. 
In: Fox J, Anderson L, Loew F, Quimby F, editors. 
Laboratory  Animal  Medicine. 2nd ed. Amsterdam: 
Academic Press; c2002. p 121-165.

16. Ku KM, Weir RK, Silverman JL, Berman RF, 
Bauman MD. Behavioral phenotyping of juvenile 
long-evans and sprague-dawley rats: Implications 
for preclinical models of autism spectrum disorders. 
PLoS One. 2016; 11: 1-25. 

https://orcid.org/0000-0001-8692-6004
https://orcid.org/0000-0001-8692-6004
https://orcid.org/0000-0001-9670-291X
https://www.criver.com/sites/default/files/resources/CDIGSRatModelInformationSheet.pdf
https://www.criver.com/sites/default/files/resources/CDIGSRatModelInformationSheet.pdf
https://www.criver.com/sites/default/files/resources/CDIGSRatModelInformationSheet.pdf


24                                                  Quintero A. et al.: Hematological, biochemical, and growth parameters of rat. Rev. Vet. 34: 1, 19-24, 2023

17. Kumar M, Dandapat S, Prasad Sinha M, Kumar A, 
Raipat BS. Different blood collection methods from 
rats: A review. Balneo Res. J. 2017; 8: 46-50. 

18. Leary SL, Underwood WJ, Anthony R, Cartner SC, 
Corey D, Grandin T, Greenacre  CB, Gwaltney-Bran 
S, Mccrackin MA, Meyer RE, Miller DS, Shearer JK, 
Yanong, RP. AVMA Guidelines for the Euthanasia of 
Animals: 2013 Edition; 2013, p. 45.

19.  León Goñi A, Blanco D, Peña A, Ronda M, Gonza-
lez B, Arteaga ME, Banda AM, Gonzalez Y, Mancebo 
A. Valores hematológicos y bioquímicos de las ratas 
Sprague Dawley producidas en CENPALAB, Cenp: 
SPRD. Revista  Electronica Veterinaria. 2011; 12(11).  

20. Lillie LE, Temple NJ, Florence LZ. Reference values 
for young normal Sprague-Dawley rats: Weight gain, 
hematology and clinical chemistry. Hum. Exp. Toxi-
col. 1996; 15(8): 612-616.

21. Maeda K, Ohkura S, Tsukamura H. Physiology 
of Reproduction. In: George J Krinkle, editor.The 
Handbook of Experimental Animals: The Laboratory 
Rat. 1st ed Academic Press; c2000. p. 145-176.

22. Pahl PJ. Growth curves for body weight of the labora-
tory rat. Aust. J. Biol. Sci. 1969; 22(4): 1077-1080.  

23. Rybnikova EA, Vetrovoi OV, Zenko MY. Comparative 
Characterization of Rat Strains (Wistar, Wistar–Kyoto, 
Sprague Dawley, Long Evans, LT, SHR, BD-IX) by 
Their Behavior, Hormonal Level and Antioxidant 
Status. J. Evol. Biochem. Physiol. 2018; 54: 374-382.

24. Schnell MA, Hardy C, Hawley M, Propert KJ, Wilson 
JM. Effect of blood collection technique in mice on 
clinical pathology parameters. Hum. Gene. Ther. 
2002; 13(1): 155-161. 

25. Slob AK, Bosch JJ. Sex differences in body growth in 
the rat. Physiol. Behav. 1975; 14: 353-361.

26. Soubhia AF, Lauz S, Frasson E, Montero DS, 
Menezes A, Mespaque LB, Facin E. El Efecto de los 
Anestésicos Inhalatorios Halotano y Sevoflurano en 
un Modelo Experimental de Lesión Hepática. Rev. 
Bras. Anestesiol. 2011; 61: 324-330. 

27. Stöppeler S, Palmes D, Fehr M, Hölzen JP, Zibert A, 
Siaj R, Schmidt HHJ, Spiegel HU, Bahde R. Gender 
and strain-specific differences in the development of 
steatosis in rats. Lab. Anim. 2013; 47(1): 43-52. 

28. Weiss J, Taylor G, Zimmermann F, Nebendahl K. 
Collection of Body Fluids. In: George J Krinkle, ed-
itor. The Handbook of Experimental Animals: The 
Laboratory Rat. 1st ed Academic Press. c2000; p. 485-
510.

29. Zhao S, Shetty J, Hou L, Delcher A, Zhu B, Osoegawa 
K, Jong P de, Nierman WC, Strausberg RL, Fraser 
CM. Human, mouse, and rat genome large-scale rear-
rangements: Stability versus speciation. Genome Res. 
2004; 14 (10A): 1851-1860. 

Revista Veterinaria obtuvo el 
máximo nivel de categorización 

del CAICYT–CONICET

Tras el pertinente proceso de evaluación según criterios de calidad editorial, en setiembre 
de 2005 CAICYT–CONICET ha clasificado a nuestra publicación con Categoría 1 (nivel 
superior de excelencia), con lo cual pasa a integrar el Catálogo Latindex (folio 14022). 
La Dirección de Revista Veterinaria agradece a quienes colaboraron para obtener tan 
importante distinción.

Ver: http://www.latindex.unam.mx/busquedas/catalogotitulo.html

http://www.latindex.unam.mx/busquedas/catalogotitulo.html

