
TENEBRIO MOLITOR

Mealworms are the larval form of the mealworm beetle, Tenebrio molitor, a species of darkling beetle. Like all
holometabolic insects, they go through four life .

Mealworms are able to utilize the small amounts of water contained in dry feeds but the productivity of
water-deprived mealworms is low one generation per year. Epigenetic reprogramming was also proposed as an
important process to support within and trans-generational immune priming Ottaviani,  In addition, melanin is
toxic to microorganisms and has potent antimicrobial activity Soderhall and Ajaxon,  The oldest
archaeological records of mealworms can be traced to Bronze Age Turkey. Like other insects, T. The
processes affecting mealworm anti-parasitic defenses are discussed in the context of controlling the
development and health of the insect populations. Interestingly, the cuticle was also thicker, but only in
females, suggesting that males and females are allocating their tyrosine resources differently. This suggests
that immune priming originates, at least partially, from activation of immune defenses rather than solely from
the presence of MAMPs. For instance, mealworm beetles tolerate a high number of cysticercoids of the
parasite H. Similar processes are unknown in T. This increases female fecundity, and therefore, a higher
number of eggs are fertilized by the male Hurd and Ardin,  They are usually fed live, but they are also sold
canned, dried, or in powder form Aguilar-Miranda et al. They are large oval cells with a centrally located
nucleus and presumably produce enzymes of the melanization cascades. Hence, offspring immunity is affected
differently through TGIP depending on the nature of the maternal challenge. As a consequence of this diet
shift, hemocyte circulation and antibacterial activity are enhanced in the hemolymph, which presumably
maximizes resistance against bacterial infection. It is especially relevant for insects, which, because they are
ectothermic, must resist the variations of their environmental temperature. In addition, a cold shock
experienced by the mother or both parents induced higher PO activity in the offspring, while a heat shock of
either parent, or both, reduced the PO activity of their offspring. The calcium supplied by Ca-fortified
mealworms was highly available for supporting bone mineralization in growing chicks, although it was
slightly less available than the calcium from oyster shells Klasing et al. Hence, the use of this carotenoid might
not be adequate when rearing this insect. Tenebrio molitor is a pest of grain, flour and food stores, but often
not of much importance since populations are quite small Ramos-Elorduy et al. Hence, a relevant way to
maximize growth and immunity of mealworm beetles would be to supply the insect with nutrient adjusted
according to their physiological needs. One recent aspect of this field of investigations relates to the influence
of temperature on insect immunity. Indeed, darker beetles are more resistant than lighter ones Barnes and
Siva-Jothy,  Journal of Chemical Ecology. Mealworms have historically been consumed in many Asian
countries, particularly in Southeast Asia. For these reasons, T. Records from the British Isles and northern
Europe are from a later date, and mealworms are conspicuously absent from archaeological finds from ancient
Egypt. The integument includes an outer layer, called the cuticle, which is produced by a monolayer of
epidermal cells. Such an alteration of the host metabolism may reduce the allocation of energetic resources to
the immune system. The authors did not report any evidence leading to the conclusion that social
immunization exists in the mealworm beetle. Contrary to the transient and immediate induction of cellular
immune effectors, T. After 3 to 30 days, depending on environmental conditions such as temperature, it
emerges as an adult beetle. TGIP enhances offspring resistance to pathogens if either the father left or the
mother right has been primed. Like in other insects, hemocoelic defenses of T. While hemocytes may play a
role in immune memory, evidence is still scarce. For instance, molting quickly in response to a parasite
exposure prevents parasites from remaining attached to the cuticle; subsequently, reducing the probability of a
successful infection Duneau and Ebert, ; Kim and Roberts,  Live and dried mealworms were found to be
highly palatable. For these reasons, they are produced industrially as feed for pets and zoo animals, including
birds, reptiles, small mammals, batrachians and fish. The mature larva is of a light yellow-brown colour, 20 to
32 mm long, and weighs to mg. Meal yield, oil yield, feed intake and electricity consumption had considerable
influence on variation in those impacts. While leveraging food amount and quality for restricting or
controlling pest populations is difficult, we may use nutrients that directly or indirectly improve the immune
system of insects that we would like to maintain or mass rear. Many predators target the eggs, including
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reptiles. In those models, crowding the parental generation conditioned the immune response of the offspring
associated to increased levels of parasite resistance. Therefore, preventing excessive diet-mediated
upregulation of PO activity might be required.


