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OBJECTIVES

CONCLUSIONS

Climate change and anthropogenic impacts on the ocean can alter the body condition of cetaceans [1]; this parameter can be used as an
estimator of their health, as it represents their nutritional status over time and is related to their distribution, physiology, environmental
adaptations, the ecosystem health and its state of conservation [1][4][5][7] [10]. Body condition has a direct impact on the individual’s
survival, reproduction rate, and calf survival rate [3][9][11][12]. Recent studies have shown that body-mass/body-length2 is a good index to
characterize body condition [6]. However, body mass is difficult to estimate at sea. Large efforts have been made to estimate the body
condition of cetaceans at sea, although there is no agreement about the best method to do so.
Blubber is an important energy storage in cetaceans that is frequently sampled in the form of biopsies for various purposes. Mammalian
adipocytes usually decrease in size during fasting periods and increase during fattening periods rather than changing in number [2][15].
However, there is little information on changes in the number and size of adipocytes as body condition varies in cetaceans [8].

The aim of this study was to assess
whether the number and size of adipocytes
estimated in the total blubber and within
each layer (i.e., superficial, middle, and
deep) would be good indirect methods to
estimate body condition in free-range
striped dolphins through biopsies.

The adipocytes from the total blubber and within each layer (i.e., superficial, middle, and deep), of 15 striped
dolphins stranded in the Canary Islands (Spain) were counted and measured using microphotographs at 10X and
the ImageJ software (Figures C, D and E).

A significant relationship was observed between body condition (body-mass/body-length2) and the number of adipocytes present in the
total blubber (R2 = 0.320, P = 0.035) and in the middle layer (R2 = 0.375, P = 0.020) Figures H and I. These results suggest that this
parameter could be an objective and good method for the evaluation of body condition in free-range striped dolphins through
biopsies. On the contrary, no significant relationship was observed between body condition (body-mass/body-length2) and the size of
adipocytes present neither in the total blubber nor in the middle layer.
Some authors claim that in bottlenose dolphins (Tursiops truncatus) there is no relationship between body condition and the
number of adipocytes [13][16]. Although initially striped dolphins (Stenella coeruleoalba) are expected to show similar results, it is
possible that each species uses its lipid reserves differently and that these animals lose part of their adipocytes in times of fasting
and gain them in times of abundance of food, as it has been seen in harbor porpoises [8] and in humans [14]. Regarding the size of
the adipocytes, other authors have reported a relation with body condition in harbor porpoises and bottlenose dolphins. [8][13][16].
This study increases our current knowledge in how the adipocytes in the blubber of dolphins are related to body condition. This
information is important for management and conservation tools.

Our results indicate that in striped dolphins there is a relationship between the Quetelet’s index (body-mass/body-length2)and the
number of adipocytes in both the total and the middle blubber; that is why the number of adipocytes seems to be a good estimator
of body condition in striped dolphins.
Secondly, it has been seen that changes in the body-mass of striped dolphins affects the size of their adipocytes in the total
blubber; but it was not the case with the Quetelet’s index, neither in the total nor in the middle blubber. That is why the size of
the adipocytes does not seem to be a good estimator of body condition in striped dolphins.
Thirdly, the middle blubber layer showed significant variations in the number and size of its adipocytes with respect to body
condition , as the superficial and deep blubber were minimally affected.
Fourthly, it has been validated an objective method for estimating the body condition of striped dolphins (necropsy/biopsy).
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We studied the dorsal blubber, the most frequent sampling location in biopsies, in stranded striped
dolphins as an experimental model to validate the technique. For doing this, skin samples were taken
from thoracic dorsal blubber (anterior to the dorsal fin) and processed to obtain a histological sample
(Figures A and B).
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F Figure F: Visual representation of blubber layers in a high
and low number of adipocytes in the total and middle
layer of the blubber (H&E)
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The outer layer extended from the dermal papillae to the
boundary where the eosin stain decreased in intensity, the
middle layer extended from the deep limit of the outer layer
to the boundary where the eosin stain increased in intensity,
and finally, the inner layer extended from the deep limit of
the middle blubber layer to the subdermal sheath that
separates the blubber from the underlying muscle [13].

I

Figure G: Different size of the adipocytes in the blubber from big, middle and small sizes (H&E 10X). Although in some animals the
differences were evident during the histological examination we could not found any statistically significant correlation with body
conditions.
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