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TABLE 2: Mean (sd) plasma chemistry values for breeding olive ridley turtles (Lepidochelys 
olivacea) from the Ostional National Wildlife Refuge, Costa Rica

Female Male
Parameter n Mean (sd) Range n Mean (sd) Range

Glucose (mmol/l) 21 3·5 (0·7) 2·2-5·5 18 3·8 (0·7) 2·6-4·9
Na+ (mmol/l) 21 149 (3·4) 144-158 18 146 (7·2) 121-153·5
K+ (mmol/l) 21 4·7 (1·3) 4-10 17 4·6 (0·5) 3·8-5·8
Mg2+ (mmol/l) 21 1·6 (1·2) 0·5-3·5 18 3·05 (0·4) 2·3-4
CI– (mmol/l) 21 119 (4·7) 113-134 18 119·2 (4·6) 103·6-124
Ca2+ (mmol/l) 21 2·05 (0·9) 0·8-13 15 1 (0·2) 0·5-1·4
P (mmol/l) 21 2·8 (0·6) 1·8-3·8 18 2·5 (0·4) 2-3·8
BUN (mmol/l) 21 6·3 (2·4) 3·2-11·8 18 7·8 (3·1) 5·3-14·6
Creatinine (µmol/l) 20 35·3 (23·2) 17·7-97·2 18 35·3 (11·8) 8·8-53
Uric acid (µmol/l)  9 0·04 (0·02) 0·01-0·1 11 0·02 (0·01) 0·01-0·05
Total protein (g/l) 21 39 (9) 29-55 18 40 (5) 31-50
Albumin (g/l) 10 7 (0·9) 6-9 13 4·1 (0·4) 4-5
Total bilirubin (µmol/l) 21 5·1 (4·1) 1·7-15·4 18 1·7 (0·6) 1·7-3·4
ALP (U/l) 21 29·5 (30·2) 11-137 18 53·6 (55·1) 9-224
LDH (U/l) 21 710·4 (266·8) 278-1488 18 1242 (451·1) 104-1939
AST (U/l) 21 73·4 (29·3) 30-143 18 61·2 (40) 16-154
ALT (U/l) 21 8·2 (5·5) 2-23 18 4·8 (1·1) 3-8
Cholesterol (mmol/l) 21 5·5 (1·1) 2·6-7·1 18 2·9 (0·8) 1·84-5·1
Triglycerides (mmol/l) 16 5·4 (3·4) 0·1-11·5 17 0·2 (0·06) 0·1-0·3
Fe (µmol/l) 16 37 (36·1) 3·4-119·6 18 66·8 (34·6) 21·5-162·9

Na+ Sodium, K+ Potassium, Mg2+ Magnesium, CI– Chloride, Ca2+ Calcium, P Phosphorus, 
BUN Urea nitrogen, ALP Alkaline phosphatase, LDH Lactic dehydrogenase, AST Aspartate 
aminotransferase, ALT Alanine aminotranferase, Fe Iron
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THE olive ridley turtle (Lepidochelys olivacea) is the small-
est species of living sea turtle. It is primarily carnivorous 
and highly migratory, with a pantropical distribution in the 
Atlantic, Pacific and Indian oceans (Plotkin 2003). The spe-
cies is classified as globally endangered (IUCN 2002).

Since the 1990s, there has been increasing interest in the 
health status of free-ranging sea turtles, but data are lack-
ing for the olive ridley turtle. To the authors’ knowledge, 
only fragmentary data are available on the haematology 
(Thorson 1968, Frair 1977) and biochemistry (Dessauer 
1970) of this species. These data are important in the clini-
cal evaluation of the health of free-ranging animals, the 
results of which could be used to evaluate the health status 
of captive animals.

In the Ostional National Wildlife Refuge (ONWR), 
(10°00´00´´N, 86°45´50´´W), on the Nicoya peninsula, north  
Pacific coast of Costa Rica, the olive ridley turtle shows a 
characteristic synchronous massive nesting aggregation, 
termed ‘arribada’, which occurs approximately once a month 
throughout the year (Chaves and others 2004). Off the coast 
of the ONWR, a permanent mating area exists, where large 
numbers of olive ridley turtles are accessible for study in a 
relatively small geographical area (Chaves and others 2004). 
This short communication presents haematological and bio-
chemical blood values of breeding olive ridley turtles cap-
tured in this mating area. 

Olive ridley turtles were sampled at the ONWR from 
November to December 2003. They were captured offshore, 
during breeding, by hand using snorkelling equipment from a 
motor boat. Blood was obtained from the dorsal cervical sinus 
(Owens and Ruiz 1980) within five minutes of capture, with 
manual restraint, using 21 G needles and 5 ml sterile plastic 
syringes (Terumo). Samples were collected into heparinised 
tubes and placed on ice. Following the sampling, the curved 
carapace length (CCL) was recorded and each chelonian was 
examined for signs of disease or trauma. The turtles were 
marked on the carapace using a yellow paint-stick marker (LA-

CO Industries) to avoid re-sampling, and then released. Plasma 
for biochemistry was separated by centrifugation at 3000 g for 
five minutes, transferred into plastic vials and stored at –20°C. 
Only blood data obtained from turtles considered healthy by 
the external clinical examination (that is, no external signs of 
disease or trauma), were included in the study.

The packed-cell volume (PCV) and haemoglobin (cyan-
methaemoglobin method preceded by centrifugation of 
lysate) values were determined using a micro-haematocrit 
centrifuge (MB centrifuge; Damon/IEC Division) and spec-
trophotometer equipment (Model 6/20 Junior II; Coleman), 
respectively. Mean cell haemoglobin concentrations (MCHC) 
were calculated from these values. Haematological analyses 
were made in duplicate and the two values were averaged. 
Biochemistry parameters, including glucose, sodium (Na+), 
potassium (K+), magnesium (Mg2+), chloride (Cl–), calcium 
(Ca2+), phosphorus, urea nitrogen (BUN), creatinine, uric 
acid, total protein, albumin, total bilirubin, alkaline phos-
phatase, lactic dehydrogenase (LDH), aspartate aminotrans-
ferase, alanine aminotranferase, cholesterol, triglycerides, 

and iron (Fe) were obtained using a Synchron CX 5 chemistry 
analyser, series 4668 (Beckman Coulter). The effect of sex on 
the blood values obtained was calculated using a one-way 
analysis of variance. The minimum significant difference was 
evaluated at P≤0·05. Statistical analyses were performed using 
an Epi Info 1997 program, version 6.04b (CDC and WHO).

The mean (sd) values and ranges for CCL, PCV, haemo-
globin and MCHC are given in Table 1; Table 2 gives 20 bio-
chemistry parameters. The blood variables presented a normal 
distribution according to a utilised test. The effect of sex was 
statistically significant for only 10 biochemical values. The 
female turtles had significantly higher uric acid (P=0·004), 
Ca2+ (P=0·03), albumin (P=0·01), total bilirubin (P=0·05), 
cholesterol (P<0·0001) and triglycerides (P=0·02) values. The 
levels of Mg2+ (P=0·03), BUN (P=0·04), LDH (P=0·04) and Fe 
(P=0·02) were significantly higher in the male turtles. LDH 
and total bilirubin values in both groups showed the greatest 
and the smallest range deviations, respectively.

It is well known that methods of analysis (Bolten and oth-
ers 1992), sample handling (Jacobson and others 1992) and 
physiological conditions (Christopher and others 1999) may 
affect the blood values of healthy chelonians. The PCV values 
obtained here were similar to those published for the same 
species by Thorson (1968) (0·32 [0·010] l/l) and Frair (1977) 
(0·31 [0·013] l/l). Sex exhibited a significant effect on only 
10 of the biochemical parameters examined. Significantly 
higher albumin, Ca2+, cholesterol and triglycerides plasma 
levels in the female turtles were associated with vitellogenesis 
and egg production (Christopher and others 1999, Hamann 
and others 2002). Plasma Ca2+ levels increase significantly 
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TABLE 1: Mean (sd) curved carapace length (CCL) and haematology values for breeding olive 
ridley turtles (Lepidochelys olivacea) from the Ostional National Wildlife Refuge, Costa Rica

Female Male
Parameter n Mean (sd) Range n Mean (sd) Range

CCL (cm) 21 68 (2·2) 64-71 19 68·4 (2·5) 63-74
PCV (l/l) 18 0·31 (0·03) 0·25-0·37 19 0·30 (0·03) 0·23-0·36
HB (g/l) 18 95 (13·01) 77-126 19 92 (12·01) 72-112
MCHC (g/l) 18 310 (28) 260-359 19 300 (31·8) 259-377

PCV Packed cell volume, HB Haemogloblin, MCHC Mean cell haemoglobin concentration
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for shell egg formation, due to calcium mobilisation from 
the bones during folliculogenesis, and plasma cholesterol and 
triglycerides concentrations increase for mobilisation from 
adipose tissue reserve for the growing oocyte. Both these 
mechanisms are under oestrogen activity (Dessaeur 1970). 
The lower Mg2+ levels observed in the females compared with 
the males might be due to the use of magnesium for egg pro-
duction. Compared with serum electrolyte values reported 
by Dessaeur (1970) (Na+ 163 meq/l, K+ 6·6 meq/l, Cl– 108 
meq/l) for olive ridley turtles, the sodium and potassium val-
ues in the present study were lower, while the chloride levels 
were higher. 

In the present study, the female turtles exhibited signifi-
cantly higher uric acid levels and the males had significantly 
higher BUN levels. Taken together, these data suggest that the 
male turtles had not been actively consuming food during 
breeding. This is in agreement with the hypophagic behav-
iour exhibited by breeding sea turtles (Owens 1980). Uric 
acid appears to increase in reptiles after eating (Maixner and 
others 1987), and the BUN increases in dehydrated chelonians 
(Christopher and others 1999). 

Little is known about the physiology of the olive ridley tur-
tle. The data in this report are specific for mating adult males 
and females, but the blood values obtained could be helpful 
in the evaluation of physiological and pathological changes in 
free-ranging and captive breeding olive ridley turtles.

ACKNOWLEDGEMENTS

The authors are grateful to D. Briceño, F. Bolaños, and G. 
Chaves (Biology School of the Universidad de Costa Rica) for 
permission to use the Douglas Robinson Biological Station 
in Ostional. They thank Dr G. Echandi for the partial finan-
cial assistance with biochemical analyses and laboratory 
use. They also thank F. Bolaños, G. Chaves, M. Jensen, J. R. 
Avilés, J. Avilés Jr, and P. Gastezzi for assistance in the field, 
and R. Bonilla who assisted with the statistical analyses. The 
manuscript was improved by comments from Dr R. Valverde. 
Research activities at the ONWR were conducted under permit 

091-2003/2004-OFAU from Ministry of Environment and Energy, 
and from the National System of Conservation Areas of Costa 
Rica.

References
BOLTEN, A. B., JACOBSON, E. R. & BJORNDAL, K. A. (1992) Effect of anti-

coagulant and autoanalyzer on blood biochemical values of loggerhead sea 
turtles (Caretta caretta). American Journal of Veterinary Research 53, 2224-
2227

CHAVES, G., MORERA, R. & AVILÉS, J. R. (2004) Trends in nest density, egg 
viability and hatchling success in Ostional Wildlife Refuge. Proceedings of 
the XXIV Sea Turtle Symposium. San José, Costa Rica, February 22 to 28, 
2004 

CHRISTOPHER, M. M., BERRY, K. H., WALLIS, I. R., NAGY, K. A., HENEN, 
B. T. & PETERSON, C. C. (1999) Reference intervals and physiologic altera-
tions in hematologic and biochemical values of free-ranging desert tortoises 
in the Mojave Desert. Journal of Wildlife Diseases 35, 212-238

DESSAUER, H. C. (1970) Blood chemistry of reptiles: physiological and evo-
lutionary aspects. In Biology of the Reptilia. Vol 3. Eds C. Gans, T. S. Parson. 
New York, Academic Press. pp 1-72 

FRAIR, W. (1977) Turtle red blood cell packed volumes, sizes, and numbers. 
Herpetologica 33, 167-190

HAMANN, M., LIMPUS, C. J. & WHITTIER, J. M. (2002) Patterns of lipid 
storage and mobilization in the female green sea turtle (Chelonia mydas). 
Journal of Comparative Physiology B 172, 485-493

IUCN (2002) IUCN red list of threatened species. www.redlist.org. Accessed 
May 2006

JACOBSON, E. R., SCHUMACHER, J. & GREEN, M. (1992) Field and clinical 
techniques for sampling and handling blood for hematologic and selected 
biochemical determinations in the desert tortoise, Xerobates agassizii. Copeia 
1992, 237-241 

MAIXNER, J. M., RAMSAY, E. C. & ARP, L. H. (1987) Effects of feeding on 
serum uric acid in captive reptiles. Journal of Zoo and Wildlife Medicine 18, 
62–65

OWENS, D. W. (1980) The comparative reproductive physiology of sea turtles. 
American Zoologist 20, 547–564

OWENS, D. W. & RUIZ, G. J. (1980) New methods of obtaining blood and 
cerebrospinal fluid from marine turtles. Herpetologica 38, 17-20

PLOTKIN, P. (2003) Adult migrations and habitat use. In The Biology of Sea 
Turtles. Eds P. L. Lutz, J. A. Musick, J. Wyneken. Washington. DC, CRC Press. 
pp 225-241

THORSON, T. B. (1968) Body fluid partitioning in Reptilia. Copeia 1968, 
592-601

View publication statsView publication stats

https://www.researchgate.net/publication/5764752

