How Frogs Breathe

The Multimodal Respiratory System of Rana tigrina

Frogs belong to the class Amphibia, meaning they
live a dual life on land and in freshwater. Because
their environment constantly changes, their bodies
must dynamically adapt how they extract oxygen
from the world around them.

Adaptive Respiration: Unlike humans, frogs
do not rely on a single respiratory system.

They seamlessly switch between their skin,
mouth, and lungs depending on their

Immediate environment and physical state.




é%
Cutaneous Respiration ~ T"eAduatic Defaul

Frogs do not possess gills in their

When submerged in freshwater, a frog's w adult stage. In the water,
respiratory needs are handled entirely by its pulmonary (lung) respiration is
exterior surface. The skin acts as the singular, completely suspended.

highly efficient aquatic respiratory organ.

Constant Contact

Because the frog is completely
surrounded by water, the entire
surface area of its body functions as a
360-degree gas exchange interface.
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The Mechanics of Cutaneous Diffusion A

Cutaneous respiration is a passive process relying on the physical principle of TopAll
diffusion-moving molecules from areas of high concentration to areas of low concentration.

B — EXTERNAL WATER
ENVIRONMENT

02 [DISSOLVED OXYGEN] —

=» Absorbed into highly
vascularized skin

—— C02 [CARBON DIOXIDE]
=» Expelled into
surrounding water

SKIN BARRIER —

HIGHLY VASCULARIZED —
BLOOD VESSEL NETWORK

/FCRITICAL DEPENDENCY: The skin must be smooth, slippery, and constantly moist for R

diffusion to occur. This moisture is maintained by specialized mucus glands. If the
skin dries out, the frog cannot breathe through it.
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| ENVIRONMENT: TERRESTRIAL ] A
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Once a frog transitions onto dry land, its oxygen demand increases and its respiratory
strategy broadens. It utilizes three distinct organs simultaneously to breathe.
Skin (Cutaneous) Buccal Cavity Lungs (Pulmonary)
Continues to function as a The lining of the mouth cavity Deployed specifically for
respiratory organ on land, acts as a supplementary active, deep breathing when
provided the external surface respiratory surface. Oxygen physical exertion is highest
is kept moist by constant Is absorbed directly into the and oxygen demands peak.
mucus secretions. bloodstream as the frog

rhythmicly pumps its throat.



Pulmonary
Respiration

L CIAELCENEY
Definition: Respiration driven

specifically by the lungs is known
as pulmonary respiration.

The amphibian pulmonary system is
simpler than a mammal’s.

The lungs are a pair of elongated,
pink-colored, sac-like structures
located in the upper part of the
trunk region (thorax).

[01] EXTERNAL NARES

Air enters through a pair

of nostrils located above
the mouth.

[02] BUCCAL CAVITY

The throat lowers,
expanding the mouth cavity
and drawing air inside.

[63] LUNGS

The throat raises, forcing

the trapped air down into
the thoracic sacs.
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cavity
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[ WARNING: EXTREME TEMPERATURES ]

Survival i1n Extreme Conditions
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Frogs are poikilotherms (cold-blooded) with no ability to internally regulate body
temperature. Lethal extreme weather forces them into deep burrows for protective dormancy.
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Aestivation (Summer Sleep)

Triggered by extreme heat and drought. The
frog buries itself to avoid desiccation.
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Hibernation (Winter Sleep)

Triggered by extreme, freezing cold. The frog
buries itself to avoid freezing to death.

The Ultimate Fallback: During both aestivation and hibernation, the frog's metabolism

slows drastically. Buccal and pulmonary respiration cease entirely. All gaseous
exchange defaults exclusively back to the skin (cutaneous respiration).
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