
Scientific name
Limulus polyphemus

taxonomy
PHYLUM: Arthropoda
CLAss: Merostomata
Order: Xiphosura
FAMiLY: Limulidae

Nobel Prize, C.G. Bernhard lauded Hartline’s “careful choice of a 
suitable object—the eye of the horseshoe crab” (http://www.nobel-
prize.org/nobel_prizes/medicine/laureates/1967/press.html).

But the horseshoe crab’s blood, rather than its vision, is arguably 
its most famous feature. The blood contains copper-based hemo-
cyanin to carry oxygen, which gives it a unique sky-blue color. 
The sole blood cells, called amebocytes, defend the crab against 
pathogens, including bacteria that are omnipresent in seawater. To 
prevent infection from spreading, the crab’s amebocytes form clots 
in response to bacterial endotoxin. Exposure to endotoxin causes 
severe health problems in humans. Scientists realized that the clot-
ting or coagulation activity of horseshoe crab amebocytes could 
be used to indicate the presence of endotoxin in devices or drugs 
intended for internal or intravenous use, protecting humans from 
potential exposure. This Limulus amebocyte lysate (LAL) test has 
been used for decades to test drugs and equipment for contamina-

tion; no other test works as well or as quickly. But it requires 
large quantities of horseshoe crab blood, which 

must be collected from living animals. 
Although most of the crabs are returned 

to the sea and survive, mortality may 
be as high as 30% and blood collec-
tion has sublethal effects as well4. 
Alternatives to LAL for the detec-
tion of endotoxin for medical pur-

poses are being pursued in order to 
reduce the use of horseshoe crabs in 

these applications. One group of researchers 
created synthetic versions of antibacterial peptides 

found on the skin of the African clawed frog and incorporated 
them into a small electronic chip that emits an electrical signal in 
response to harmful bacteria5. Another group produced a recom-
binant form of the coagulation enzyme present in LAL that can be 
packaged as a diagnostic assay for endotoxin screening6.
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Physical description
Atlantic horseshoe crabs are most commonly found on shallow ocean 
floors in the Gulf of Mexico and along the northeastern coast of the 
US. Despite their common name, horseshoe crabs are not crusta-
ceans but marine arthropods, closely related to arachnids.

The horseshoe crab’s body is protected dorsal-
ly by a smooth, hard carapace that ranges 
from greenish gray to dark brown in 
color. Females are larger than males, 
with total body length up to 20 in. 
The body is rounded in shape like 
a horseshoe (hence, the name) and 
features a long caudal spine or tel-
son, which the crab uses to steer in 
the water, to propel itself along the sea 
floor and to right itself when turned on its 
back. The head holds most of the animal’s organs, 
including heart, brain and mouth. The horseshoe crab’s legs are 
used for locomotion and feeding. The middle segment of each leg is 
covered with spines that grind food before passing it into the mouth, 
located in the center of the legs. The crab must be moving in order to 
‘chew.’ The abdomen is lined with movable spines for protection and 
houses the muscles and gills. Horseshoe crabs generally move along 
the ocean bottom but can swim, although they do so upside down1.

Horseshoe crabs have nine eyes distributed around the body: 
two compound eyes and seven simple eyes, along with a group of 
photoreceptors clustered near the tail. They have the largest rods 
and cones of any known animal, but their vision is relatively poor.

research résumé
Despite their poor vision, horseshoe crabs have contributed greatly 
to visual research2, owing to the large size and accessibility of the 
compound eyes and optic nerve and to the simple organization 
of the visual system. Haldan Keffer Hartline discovered lateral 
inhibition in horseshoe crabs3 and was awarded the Nobel Prize 
in Physiology or Medicine in 1967 for his work. In presenting the 
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