
CLASS NOTES 
Class: XII Topic: LIFE CYCLE OF PLASMODIUM 

Subject: BIOLOGY 

 

 

The genus Plasmodium undergo the asexual replication process of merogony inside host red blood cells and 
produce the crystalline pigment hemozoin as a byproduct of digesting host hemoglobin. Plasmodium species 
contain many features that are common to other eukaryotes, and some that are unique to their phylum or genus. 
The Plasmodium genome is separated into 14 chromosomes contained in the nucleus. Plasmodium species have 
several cellular structures at the apical end of the parasite that serve as specialized organelles for secreting 
effectors into the host. The most prominent are the bulbous rhoptries which contain parasite proteins involved in 
invading the host cell and modifying the host once inside. Adjacent to the rhoptries are smaller structures 
termed micronemes that contain parasite proteins required for motility as well as recognizing and attaching to host 
cells. Spread throughout the parasite are secretory vesicles called dense granules that contain parasite proteins 
involved in modifying the membrane that separates the parasite from the host, termed the parasitophorous 
vacuole. 

Species of Plasmodium also contain two large membrane-bound organelles of endosymbiotic origin, 
the mitochondrion and the apicoplast, both of which play key roles in the parasite's metabolism. Unlike 
mammalian cells which contain many mitochondria, Plasmodium cells contain a single large mitochondrion that 
coordinates its division with that of the Plasmodium cell.Like in other eukaryotes, the Plasmodium mitochondrion 
is capable of generating energy in the form of ATP via the citric acid cycle; however, this function is only required 
for parasite survival in the insect host, and is not needed for growth in red blood cells. A second organelle, the 
apicoplast, is derived from a secondary endosymbiosis event, in this case the acquisition of a red alga by 
the Plasmodium ancestor. The apicoplast is involved in the synthesis of various metabolic precursors, 
including fatty acids, isoprenoids, iron-sulphur clusters, and components of the heme biosynthesis pathway. 

The life cycle of Plasmodium involves several distinct stages in the insect and vertebrate hosts. Parasites are 
generally introduced into a vertebrate host by the bite of an insect host (generally a mosquito, with the exception 
of some Plasmodium species of reptiles. Parasites first infect the liver or other tissue, where they undergo a 
single large round of replication before exiting the host cell to infect erythrocytes. At this point, some species 
of Plasmodium of primates can form a long-lived dormant stage called a hypnozoite.It can remain in the liver for 
more than a year. However, for most Plasmodium species, the parasites in infected liver cells are only what are 
called merozoites. After emerging from the liver, they enter red blood cells, as explained above. They then go 
through continuous cycles of erythrocyte infection, while a small percentage of parasites differentiate into a sexual 
stage called a gametocyte which is picked up by an insect host taking a blood meal. In some hosts, invasion of 
erythrocytes by Plasmodium species can result in disease, called malaria. This can sometimes be severe, rapidly 
followed by death of the host (e.g. P. falciparum in humans). In other hosts, Plasmodium infection can apparently 
be asymptomatic. Sporozoites Within the red blood cells, the merozoites grow first to a ring-shaped form and then 
to a larger form called a trophozoite. Trophozoites then mature to schizonts which divide several times to produce 
new merozoites. The infected red blood cell eventually bursts, allowing the new merozoites to travel within the 
bloodstream to infect new red blood cells. Most merozoites continue this replicative cycle, however some 
merozoites upon infecting red blood cells differentiate into male or female sexual forms called gametocytes. 
These gametocytes circulate in the blood until they are taken up when a mosquito feeds on the infected 
vertebrate host, taking up blood which includes the gametocytes. 

In the mosquito, the gametocytes move along with the blood meal to the mosquito's midgut. Here 
the gametocytes develop into male and female gametes which fertilize each other, forming a zygote. Zygotes then 
develop into a motile form called an ookinete, which penetrates the wall of the midgut. Upon traversing the midgut 
wall, the ookinete embeds into the gut's exterior membrane and develops into an oocyst. Oocysts divide many 
times to produce large numbers of small elongated sporozoites. These sporozoites migrate to the salivary glands 
of the mosquito where they can be injected into the blood of the next host the mosquito bites, repeating the cycle. 
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