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(Plasmodium falciparum) 
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Microscopic Morphology  

The size of the infected RBC is normal. Delicate rings, less than 1/3 of RBC  
diameter (A, B). Multiply-infected cells (C, D), appliqué/accolé forms (E, F)  
and "headphone" forms (G, H) are common. Maurer's clefts are occasionally  
present (I). Late-stage trophozoites (I) and schizonts (J) are not usually seen,  
and when present, may indicate overwhelming infection. Gametocytes are  
crescent (banana) or sausage shaped (K, L). 
 

Clinical:  
 

Symptoms may include fever, chills, body aches, headache, joint pain, weakness, 
nausea, vomiting, and diarrhea. Fevers classically recur every 36 to 48 hours.  
May be rapidly fatal (< 24 hours).  
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 (Giemsa stained thin blood films) 
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(Plasmodium falciparum - ring form) 
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Microscopic Morphology  

Parasites invade all ages of erythrocytes and the cells remain normal in size. 
Smaller, delicate ring stages (approximately 1/5 the diameter of the erythrocyte) 
frequently with two chromatin dots (so-called "head phone" forms) (A, B, C). 
Many ring forms (early trophozoites) can be seen. The ring form is usually the only 
stage of the asexual cycle that can be found in peripheral blood. Multiple infections 
of the erythrocytes (D, E, F) and accolé forms (G, H, I, J) are common. Rings <1/3 
of RBC (K, L); double chromatin dot frequent; no Schüffner's dots; no ameboid 
forms; no enlargement of RBC. 
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(Giemsa stained thin blood films)
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-   
(Plasmodium falciparum - trophozoite) 

 
 

EDTA

 
 
 
 
 

 

Microscopic Morphology: 
 

Maurer’s clefts can be seen in P. falciparum infections containing trophozoites and  
asexual stages. Maurer’s clefts resemble the Schüffner’s dots seen in P. vivax and  

  P. ovale, but are usually larger and more coarse. In smears prepared from EDTA- 
preserved blood that has been allowed to stand for several hours prior to making  
thin smears, the trophozoites increase in size and the amount of cytoplasm  
present is greater, giving the organisms a more stubby appearance. Maurer’s cleft  
may be seen in older trophozoites, especially when the pH of the staining solution  
is alkaline. Absence of mature trophozoites and schizonts in the peripheral blood  
film except in very heavy infections or if there is a delay in handling. 
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 (Giemsa stained thin blood films) 
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-  
(Plasmodium falciparum - schizont) 
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Microscopic Morphology: 
 

Schizonts are rarely seen in peripheral blood of Plasmodium falciparum infections,   
except in heavy infections. A mature schizont usually fills about 2/3 of the infected  
RBC. Mature schizonts may have 8 to 24 (usually 12) merozoites and typically  
pigment is clumped into a single, rounded, dark mass. 
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 (Giemsa stained thin blood films) 
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8 to 24 merozoites 

Average number present : 12  
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-  
(Plasmodium falciparum - gametocyte) 
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Microscopic Morphology: 
 
  The cytoplasm of the macrogametocytes (female) are usually a darker,  
  deeper blue; the cytoplasm of the microgametocytes (male) is usually  
  more pale. The red chromatin and pigment is more coarse and concentrated in  
  the macrogametocytes than the microgametocytes. 
  Macrogametocytes (female): The macrogametocyte of P. falciparum is typically   
  crescent shaped. The macrogametocyte chromatin is usually more  
  compact than the chromatin of the microgametocyte.  
  Shape: Crescentic-sharply rounded or pointed ends (A, B, C, D, E, F) 
  Microgametocytes (male): The typical P. falciparum microgametocyte assumes a   
  characteristic sausage shape. Dispersed central chromatin and nearby  
  black pigments are usually visible. 
  Shape: Kidney shaped bluntly round ends ( G, H, I) 
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 (Giemsa stained thin blood films) 
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[Microgametocyte male : bluntly round ends] 
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(Plasmodium vivax) 
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Microscopic Morphology: 
 
  Ring forms are usually larger than 1/3 of RBC diameter (A, B). 

Infected RBCs are typically larger than noninfected cells and often mold to the  
  contours of the neighboring RBCs (C, D). Trophozoits become amoeboid with 

pseudopod-like projections (C, D, E, F). Schüffner's stippling is common in all 
stages, except the early ring stage. Schizonts have 12~24 merozoites (G, H). 
Gametocytes are round and fill most of the RBC (I, J, K, L). 

 
Clinical:  
 

Symptoms may include fever, chills, body aches, headache, joint pain, weakness, 
nausea, vomiting, and diarrhea. Fevers classically recur every 44 to 48 hours. 
Relapse may occur months to years later if not adequately treated. 
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 (Giemsa stained thin blood films) 
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-  
(Plasmodium vivax - ring form) 
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Microscopic Morphology: 
 

Parasites prefer to invade young erythrocytes. 1 to 1.5 times larger than normal, and 
may be round to oval. Early rings typically are about one-third the diameter of the 
red blood cell, have a heavy red chromatin dot, and a fine circle of blue cytoplasm. 
Rings may be difficult to distinguish from those of P. ovale. Infected RBCs are 
often larger than uninfected RBCs. Multiply-infected RBCs are uncommon. 
Occasionally, there may be two chromatin dots. 
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 (Giemsa stained thin blood films) 
 
 

 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cytoplasma  

Chromatin dot



15 
 

-  
(Plasmodium vivax - trophozoite) 

 
 

 
 
 
 
 

 

Microscopic Morphology: 
 
  Developing trophozoites have increased cytoplasm and usually have an  
  irregular ameboid appearance. Occasionally, Schüffner stippling may be  
  seen in red blood cells containing a ring form or young trophozoite. Older  
  trophozoites become large, markedly ameboid, and almost fill the enlarged  
  red blood cell. They have one abundant mass of chromatin and the cytoplasm  
  contains increased amounts of brown pigment. A conspicuous vacuole is almost  
  always present. Note the Schüffner stippling in these cells; it is typically seen in  
  infected cells beyond the ring stage. Pigment tends to be fine and brown. Infected  
  RBCs are usually noticeably larger than uninfected RBCs. 
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 (Giemsa stained thin blood films) 
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-  
(Plasmodium vivax - schizont) 
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Microscopic Morphology: 
 
  Developing schizonts of P. vivax are large and ameboid. Mature schizonts  
  contain 12~24 (usually 16) merozoites. Like other stages, infected RBCs  
  are usually larger than uninfected RBCs. Pigment may accumulate in one  
  or two clumps, often centered in the cluster of merozoites . Each merozoite  
  is composed of a dot of chromatin and a small mass of cytoplasm. The  
  parasite virtually fills the enlarged red blood cell.  
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 (Giemsa stained thin blood films) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12 24 16  

12 to 24 merozoites 

Average number present : 16  
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-  
(Plasmodium vivax - gametocyte) 
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Microscopic Morphology: 
 

Gametocytes: These are usually rounded or oval and regular in outline.  
Macrogametocytes (female) (A, B, C, D, E, F, G) have a blue cytoplasm and a 
small, eccentric, compact, red mass of chromatin; vacuoles typically are absent. 
Abundant brown pigment is scattered throughout the cytoplasm. Mature organisms 
practically fill the enlarged red blood cell.  
Microgametocytes (male) (H, I, J, K, L) have a light blue to pink cytoplasm  
and a large, diffuse mass of light red to pink chromatin that may be centrally  
placed. Dark brown or black pigment is scattered throughout the cytoplasm. 
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 (Giemsa stained thin blood films) 
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(Plasmodium ovale) 
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Microscopic Morphology: 
 

Ring forms (A, B, C) are usually larger than 1/3 of RBC diameter with trophozoites 
more compact than Plasmodium vivax. Infected RBCs are typically larger than 
noninfected cells and >60% have an oval shape (D, E, F, G, H), often with frayed 
(fimbriated) edges. Schüffner's stippling is common in all stages except the early 
ring stage. Schizonts have 6~14 merozoites (I, J).  
Gametocytes are round to oval and fill most of the RBC (K, L). 
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 (Giemsa stained thin blood films) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cytoplasma  

Chromatin dot  

A B C 

E F G 

I J K

D 

H 

L 



23 
 

-  
(Plasmodium ovale - ring form) 

 
 

 
 
 
 
 

 
Microscopic Morphology: 
 

The ring form (early trophozoite) may be small or large. The chromatin appears as 
one large red dot, while the cytoplasm is deep blue. This species prefers to invade 
young erythrocytes. Infected cells are usually enlarged and frequently oval in 
shape, and often have fimbriated or irregular margins. Early rings of this species 
are difficult to differentiate from those of P. vivax and P. malariae. Schüffner 
stippling is seen earlier in this species than in P. vivax, is characteristically darker 
and heavier, and occurs with all stages beyond the ring stage.  
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 (Giemsa stained thin blood films) 
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-  
(Plasmodium ovale - trophozoite) 

 
 

 
 
 
 

 
Microscopic Morphology: 
 

The rings may be difficult to differentiate from P. vivax, as the cytoplasm is  
usually thick with a large chromatin dot. As the trophozoites mature, they  
are less amoeboid than P. vivax and may exhibit fimbriation and Schüffner’s  
dots. The parasites are small, compact, and coarsely pigmented, with a blue  
cytoplasm and a red chromatin dot. The Infected red blood cells enlarge,  
distort, fade and display prominent schüffner’s dots; the cells may become  
oval. The cell membrane may be crenated or fimbriated at one or both  
ends. This species prefers to invade young erythrocytes. Schüffner stippling  
is seen earlier in this species than in P. vivax, is characteristically darker  
and heavier. 
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 (Giemsa stained thin blood films) 
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-  
(Plasmodium ovale - schizont) 
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Microscopic Morphology:  
 

Schizonts of P. ovale can be similar to P. vivax, although tend to be smaller and  
contain fewer merozoites (6~14, on average 8). Elongation to an oval shape and  
fimbriation are common. Schüffner’s dots can be observed with proper staining.  
The granules of malarial pigment appear as a compact mass in the center of the  
parasite. 
 
 
 
 
 
 
 
 
 
 



28 
 

 (Giemsa stained thin blood films) 
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6 to 14 merozoites 

Average number present : 8  
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-  
(Plasmodium ovale - gametocyte) 
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Microscopic Morphology: 
 
  Gametocytes of P. ovale can be difficult to distinguish from those of P. vivax ,  
  although there is generally less enlargement of the infected RBC.  
  The mature macrogametocyte fills the host RBC; the microgametocyte is  
  smaller. Schüffner’s dots may be seen and fimbriation may occur. 
  Macrogametocyte of P. ovale (A, B, C, D, E, F) in a thin blood smear ;  

eccentric chromatin. 
  Microgametocyte of P. ovale (G, H, I) in a thin blood smear ; centrally placed  
  chromatin. 
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 (Giemsa stained thin blood films) 
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(Plasmodium malariae) 
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Microscopic Morphology: 
 
  The size of the infected RBC is normal or small. Rings are small (≤ l /3 of RBC  
  diameter; A, B), and occasionally have an internalized-appearing chromatin dot  

called a "bird's eye" form (A, B). Trophozoite with "band" (C, D) and "basket" 
(E, F) forms are more common than rings. Mature schizonts (G, H) have 6~12   
merozoites that often form a rosette around central pigment. Gametocytes (I, J, 
K ,L) are round and fill most of the RBC. Pigment is coarse brown.  
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 (Giemsa stained thin blood films) 
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-  
(Plasmodium malariae - ring form) 
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Microscopic Morphology: 
 
  Parasites prefer to invade older erythrocytes. Infected cells remain normal  
  or slightly smaller in size. Typically, rings are fairly large with a single bead of  
  chromatin and delicate to somewhat more prominent cytoplasm.  
  Sometimes, the bead of chromatin lies in the center of the vacuole to give a  
  "bird's-eye" form (A-I). It is usually smaller than that of P. vivax and is connected 

by a heavy chromatin dot. Pigment characteristically forms early.  
Ring forms, when present, are typically thicker and slightly larger  
than P. falciparum. 
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 (Giemsa stained thin blood films) 
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-   
(Plasmodium malariae - trophozoite) 
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Microscopic Morphology: 
 
  In developing trophozoites of P. malariae, chromatin is rounded or streaky and the  
  cytoplasm is usually compact with no vacuole. Pigment may be coarse and   
  peripheral. As the trophozoites mature, the cytoplasm may elongate across  
  the host RBC, forming a band-form. Normal to small size of infected erythrocytes.  
  The malarial pigment is coarser and darker than that of the other species. 
  The "band-shaped form" (A, B, C) is characteristic and highly suggestive of  

the diagnosis. 
 
  As the trophozoites mature, the cytoplasm may be oval with a vacuole forming  

a ‘basket-form’ (D, E, F, G, H, I).  
  Chromatin is usually in a single mass, less definite in outline.  
  Pigment granules become larger and tend to have a more peripheral arrangement. 
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 (Giemsa stained thin blood films) 
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-   
(Plasmodium malariae - schizont) 
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Microscopic Morphology: 
 
  Schizonts of P. malariae have 6~12 (usually 8~10) merozoites, often arranged in a  

rosette or irregular cluster.  
  Mature schizonts nearly fill the normal-sized host RBC.    
  Pigment is coarse and often peripheral.  
  Schizonts can be common in peripheral blood circulation.  
  Pigment granules may be prominent or not. 
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6 12 8 10  

6 to 12 merozoites 

Average number present : 8 ~10  

 (Giemsa stained thin blood films) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



39 
 

-   
(Plasmodium malariae - gametocyte) 

 
 

 
 

 
A B C D E

 
F G H I

 
 
 

 
Microscopic Morphology: 
  
  Gametocytes of P. malariae are compact and tend to fill the host RBC.  
  There is no enlargement of the infected RBC and sometimes there is a  
  reduction in size. The cytoplasm stains blue and the chromatin pink to red.  
  Abundant dark pigment may be scattered throughout the cytoplasm.   
  Macrogametocytes (A, B, C, D, E), the cytoplasm is bluer and the nuclear  
  chromatin is smaller, more compact and pink in color.  

Pigment granules are distributed throughout the cytoplasm. 
  Microgametocytcs (F, G, H, I) are round or ovoid bodies that fill or nearly fill  
  the infected erythrocytes. The cytoplasm stains a pale blue and usually  
  contains a centrally placed chromatin mass. Pigment granules are prominent and  
  widely distributed throughout the cytoplasm. 
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Microgametocyte : centrally placed chromatin  

Macrogametocyte : eccentric chromatin  

 (Giemsa stained thin blood films) 
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(Babesia species) 
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Microscopic Morphology: 
Only ring forms are seen, measuring 1/3 to 1/6 of the diameter of the RBC.  
Rings are pleomorphic and often pear-shaped, spindled, and ameboid with  
single, double, and multiple chromatin dots. Multiply-infected RBCs  
(A, B, C, D, E, F) and extracellular parasites (G, H, I) are common.  
Often seen within RBCs although, unlike malaria, extra erythrocytic forms  
may be seen. Schüffner's granules are absent. Ring forms may be mistaken  
for Plasmodium falciparum early trophozoites, but Babesia organisms are  
smaller and have no pigment, no schizonts and no gametocytes. 
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 (Giemsa stained thin blood films) 
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/  
(Trypanosoma brucei gambiense / T. b. rhodesiense – trypomastigote) 

 
 

 
   
   
   
   
  14 33 μm  
 
 
 
 

 

Microscopic Morphology:  
  The two Trypanosoma species that cause African trypanosomiasis,  
  T. b. gambiense and T. b. rhodesiense, are indistinguishable morphologically.  
  A typical trypomastigote has a small kinetoplast located at the posterior end,  
  a centrally located nucleus, an undulating membrane, and a flagellum.  
  A flagellum arises in front of the kinetoplast, travels along the body forming  

an undulating membrane and ended anteriorly as a free flagellum. Trypomastigotes 
are the only stage found in patients. Trypanosomes range in length from 14 to 33 
μm.  
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 (Giemsa stained thin blood films) 
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-  
(Trypanosoma cruzi – trypomastigote) 

 
 

  C S 20 μm  
 

  12~30 μm  
  14~33 μm  
   
 
 
 
 

 

 
Microscopic Morphology: 
  The body of the trypomastigote stage is spindle-like, C- or S-shaped, and measures 

about 20 μm in length. The cytoplasm is stained blue. The large central nuclei are 
stained red or reddish purple. The large kinetoplasts are reddish purple. 
Trypomastigotes of Trypanosoma cruzi are 12~30 μm in length while T. brucei 
trypomastigotes are 14~33 μm. Both have a posterior kinetoplast, which is the most 
reliable feature for differentiating the two species; the kinetoplast is notably larger 
in T. cruzi than T. brucei.  
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 (Giemsa stained thin blood films) 
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-  
(Wuchereria bancrofti – microfilaria) 

 
 

  240~300 μm  

 
 
 
 
 
 
 
 
Microscopic Morphology: 

The microfilaria of Wuchereria bancrofti are sheathed and measure 240~ 
300 μm in stained blood smears. They have a gently curved body, and a tail  
that is tapered to a point. The nuclear column (the cells that constitute the  
body of the microfilaria) is loosely packed; the cells can be visualized  
individually and do not extend to the tip of the tail. Microfilariae circulate in the  
blood. 
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Nuclei do not extend to tip of the tail  

 (Giemsa stained thin blood films) 
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-  
(Brugia malayi - microfilaria) 

 
 

175~230 μm  
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Microscopic Morphology: 

Microfilariae of Brugia malayi are sheathed and in stained blood smears  
measure 175~230 μm. The tail is tapered, with a significant gap between  
the terminal and subterminal nuclei. Microfilaria circulate in the blood. The  
irregularly shaped nuclei distribute throughout the body with two terminal  
nuclei at the tail. The width : length ratio of the cephalic space is 1:2. 
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 (Giemsa stained thin blood films) 
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-  
(Loa loa - microfilaria) 

 
 

  230~250 μm  
   
 
 
 
 
 
 
 
 

 
Microscopic Morphology: 

Microfilariae of Loa loa are sheathed and measure 230~250 μm long in  
stained blood smears. The tail is tapered and nuclei extend to the tip of the  
tail. Microfilariae circulate in the blood. 
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Sheath  

 (Giemsa stained thin blood films) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nuclei extend to the tip of the tail  
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(Mature erythrocyte) 

 
 

   7~8 μm 

   

  1/3  
 
 
 
 
 
 
 
 
 
 

Microscopic Morphology  

Size : 7~8 μm 

Nucleus : None 

Cytoplasm : Pink, central pallor about 1/3 of the cell  
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 (Liu’s stained thin blood films) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Central pallor is 1/3 the cell diameter  

7~8 μm 

Size of normal red blood : 7~8 μm  
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(Nucleated red cell) 

 
 

  8~10 μm 

   

  

  

  

  
 

: 

  

 
 

Microscopic Morphology  

Size : 8~10 μm 

Nucleus :  

  Shape: Round, centered to eccentric; may be fragemented or extruding 

  Color: Blue-purple 

  Chromatin: Condensed and homogeneous  

  Nucleoli: None 

Cytoplasm :  

  Color: Pink to orange-pink, with a hint of blue 

  Contents: Hemoglobin production increased 
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 (Liu’s stained thin blood films) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cytoplasm

Nucleus
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(RBC morphology) 

 
 

A  
  B

” ”  
  C  
  D  

E 10-30  

 

F  

G  

  H  

  I 3-20  

 

 

Microscopic Morphology  
Teardrop Cell (A): Erythrocyte shaped like a teardrop or pear. 

Bite Cell (B): Erythrocytes with one semicular portions removed from the cell margin, 

appearing as though the cells have had “bite.” 

Target cell (C): Erythrocytes lool like a target because they stain darkly in the peripheral 

and central parts. 

Stomatocyte (D): Erythrocyte with a slit-like area of central pallor.  

Echinocyte (Burr Cell) (E): Erythrocyte with 10-30 short, evenly spaced  

projections usually with central pallor. 

Ovalocyte (Elliptocyte) (F): Erythrocyte shaped like a cigar or an egg. 

Schistocyte (G): Irregular shape or fragment of erythrocyte. 

Pinch Cell (H): Erythrocyte with two central pallors. 

Acanthocyte (I): Erythrocyte with 3 to 20 spicules of uneven lenth around the surface, 

lacking central pallor. 
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Echinocytes burr Cells  

Slit-like central pallor

 (Liu’s stained thin blood films)  
 

 
 
 
 
 
 
  
 
 
 
 
 

 
 
  

 

C 

D 

B A 

E (Wright-Giemsa stained) 

G I H 

F 

 

Central pallor  

Stomatocyte  

Evenly distributed 
     short spicules  
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(Basophilic stippling) 

 
 

     

 

 

 

 

 

 

 

 

Microscopic Morphology  

 Color: Dark blue to purple 

  Shape: Fine or coarse punctate granules 

   Number per cell: Numerous with fairly even distribution 

   Composition: RNA 

   Associated with: Lead intoxication, thalassemia, alcoholism 
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 (Liu’s stained thin blood films)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Basophilic stippling
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Howell-Jolly  
(Howell-Jolly bodies) 

 
 

     

 

0.5~1.5 μm 
1  

 

 
 
 
 
 
 
 

Microscopic Morphology  

 Color: Blue-purple or blue-black 

   Shape: Round to oval 

 Size: 0.5 to 1.5 μm 

   Number per cell: Usually 1; may be multiple 

   Composition: DNA 

   Associated with: Splenectomy, megaloblastic anemia, hemolytic anemia 
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 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Howell-Jolly Howell-Jolly body  
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Pappenheimer  
(Pappenheimer bodies) 

 
 

   

 

 

 

 

1 μm Howell-Jolly  
 
 
 
 
 

 

Microscopic Morphology  

Color: Pale blue 

Shape: Fine irregular granules in clusters 

Number Per Cell: Usually one cluster; may be multiples; often at periphery of cell 

Composition: Iron 

Associated With: Thalassemia, hemolytic anemia, splenectomy 

Size: < 1 μm in diameter; smaller than Howell-Jolly bodies 
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 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pappenheimer Pappenheimer bodies  
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Cabot  
(Cabot ring) 
 

 

   

 

1 2  

 

 

 

   
 
 
 
 
 
 

Microscopic Morphology  

Color: Red-violet 

Shape: Ring or oval or figure eight-shaped inclusion 

Number Pre Cell: 1 to 2 

Composition: Spindle microtubules 

Associated With: Myelodysplastic syndrome, severe anemia 

 

NOTE: This is a rare finding. May be confused with malaria 
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 (Liu’s stained thin blood films)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cabot Cabot ring  
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  (Myeloblast) 

 
 

  15~20 μm  

 

  

 / 7 1 4 1 

    

    

   2~3  

   

    

   20  
 

Microscopic Morphology  

  Size: 15~20 μm 

Nucleus 

    Shape: Round 

  N/C Ratio: 7:1 to 4:1 

  Color: Reddish-purple 

  Chromatin: Delicate and dispersed 

  Nucleoli: 2~3 

  Cytoplasm 

  Color: Pale to deep blue; lighter staining adjacent to nucleus 

  Granules: Absent or up to 20  



68 
 

 (Liu’s stained thin blood films)  
 
 

 

Nucleolioli

Basophilic cytoplasm
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(Promyelocyte) 

 
 

12 24 μm  

 

1 3  

 

 

 

   20  

    

  / 5 1 3 1 
 
 
 

Microscopic Morphology  

Size: 12 to 24 μm (slightly larger than myeloblast) 

Nucleus: Round to oval 

  Nucleoli: 1 to 3 or more 

  Chromatin: Fine, but slightly coarser than myeloblast 

Cytoplasm: Basophilic  

  Granules: 

  Primary: More than 20; may be numerous: red to purple 

  Secondary: None 
N:C ratio = 5:1 to 3:1 
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 (Liu’s stained thin blood films)  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nucleoli

Basophilic cytoplasm

 

Azurophilic granules  
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(Neutrophilic myelocyte) 

 
 

  10 18 μm 

   

     

  

    

    

      

      

  / 2 1 1 1 
 

 

Microscopic Morphology  

Size: 10 to 18 μm  

Nucleus: Round to oval; slightly eccentric 

    Nucleoli: Usually not visible 

  Chromatin: Coarse and more condensed than Promyelocyte 

 

Cytoplasm: Slightly Basophilic  

  Granules: 

  Primary: Few to moderate 

  Secondary: Variable number; becoming predominant as cell matures 

N:C ratio = 2:1 to 1:1 
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 (Liu’s stained thin blood films)  
 

 

 
 
 
 
 
 
 
 
 
 
 
 

Cytoplasm with primary and secondary granules

Nucleus
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(Neutrophilic metamyelocyte) 

 
 

  10 18 μm 

  50  

    

    

   

    

      

      
 
 
 
 
 

Microscopic Morphology  

Size: 10 to 18 μm  

Nucleus: Indented; kidney bean shape;  

        Indentation is less than 50% of the width of a round nucleus. 

  Nucleoli: Not visible 

  Chromatin: Moderately clumped 

Cytoplasm: Pale pink 

  Granules: 

  Primary: Few  

  Secondary: Many  
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Abundant specific granules

 (Indentation < 1/2 of the width of a round nucleus) 

 (Liu’s stained thin blood films)  
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(Band neutrophil) 

 
 

  10 15 μm 

   

          50% 

    

    

   

    

      

      
 
 

Microscopic Morphology  

Size: 10 to 15 μm  

Nucleus: Constricted but no threadlike filament; indentation is more than  

        50% of the width of round nucleus 

  Nucleoli: Not visible 

  Chromatin: Coarse, clumped 

Cytoplasm: Pale pink to colorless 

  Granules: 

  Primary: Few  

  Secondary: Abundant 
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 (Liu’s stained thin blood films)  
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Nucleus indented > 1/2 round nucleus

Secondary granules
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(Segmented neutrophil) 
 

 

  10 15 μm 

  2 5  

    

    

   

    

      

      
 
 
 
 
 

Microscopic Morphology  

Size: 10 to 15 μm  

Nucleus: 2 to 5 lobes connected by thin filaments 

Nucleoli: Not visible 

Chromatin: Coarse, clumped 

 

Cytoplasm: Pale pink to colorless 

Granules: 

Primary: Rare  

Secondary: Abundant 
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Nuclear lobes connected by thread-like filament

 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Secondary granules
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(Basophil) 

 
 

  10 15 μm 

   

    

      

   

    

      

      

                
 
 
Microscopic Morphology  

Size: 10 to 15 μm  

Nucleus: Usually lobes connected by thin filaments  

Nucleoli: Not visible 

Chromatin: Coarse, clumped 

Cytoplasm: Pink-blue to colorless 

Granules: 

Primary: Rare 

Secondary: Large, variable in number with uneven distribution, may 

obscure nucleus; deep purple to black; irregulary shaped.  
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 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Coarse, dense purple granules  

 

Segmented nucleus, obscured by granules  
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(Eosinophil) 

 
 

  10 18 μm 

  2 3  

    

    

   

    

      

  
 
 
 
 
 

Microscopic Morphology  

Size: 10 to 18 μm  

Nucleus: Two to three lobes connected by thin filaments without visible  

         chromatin; majority of mature cells have two lobes. 

Nucleoli: Not visible 

Chromatin: Coarse, clumped 

 

Cytoplasm: Pink-blue to colorless 

Granules:  

    Primary: Rare 

    Secondary: Abundant pale orange to dark orange; appear refractile 



82 
 

 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bright orange-red refractile granules  
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(Monocyte) 
 

 

  12 20 μm 

           

           

    

   

    

    
 
 
 
 
 
 
 

Microscopic Morphology  

Size: 12 to 20 μm  

Nucleus: Horseshoe shaped or indented; nuclear folding may give the    

        appearance of brain-like convolutions 

  Nucleoli: Not visible 

Cytoplasm: Blue-gray; may have pseudopods 

  Granules: Many fine granules frequently giving the appearance of ground  

         glass 

  Vacuoles: Absent to numerous 
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 (Liu’s stained thin blood films)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vacuole

Blue-gray cytoplasm
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(Hypersegmented neutrophil) 

 
 

  6 6  

         

  B12  
 
 
 
 
 
 
 
 
 
 

Microscopic Morphology  

  Descripition: Neutrophil has six or more nuclear lobes. 

 Cell may be slightly larger in size than normal neutrophil. 

          

Associated with: B12 deficiency, folic acid deficiency, chronic infections.  
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Neutrophil has six or more nuclear lobes

 (Liu’s stained thin blood films)  
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(Lymphocyte) 

 
 

  7 18 μm 

   

   

    
 
 
 
 
 
 
 
 
 

Microscopic Morphology  

Size: 7 to 18 μm  

Nucleus: Round to oval; may be slightly indented 

Cytoplasm: sky blue; vacuoles may be present 

Granules: None in a small lymphocyte; may be a few azurophilic granules    

in larger lymphocytes.  
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 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cytoplasm

Chromatin: coarse and clumped
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(Reactive lymphocyte) 

 
 

  10 30 μm 

   

    

   

         

         

    

   
 
 
 
 
 

Microscopic Morphology  

Size: 10 to 30 μm  

Nucleus: Irregular 

Chromatin Coarse to fine 

Cytoplasm: Cytoplasma is often abundant and stains pale to deep blue and darker 

at periphery ; may be partially indented by adjacent red cells; few pale purple 

granules. 

    Vacuoles: Occasional 

  Associated with: Viral infections, infectionus mononucleosis 
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This abundant cytoplasm is blue with darkening 

at the edges. It surrounds adjacent red cells.

 (Liu’s stained thin blood films)  
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/  
(Basket Cell / Smudge Cell) 

 
 

   

      

   

    

  “ ”    

   

    
 
 
 
 
  
 
 

Microscopic Morphology  

Typically appears as a disrupted purple nucleus with absent or indistinct  

cytoplasm; the nucleus may either be a smudge of chromatin or the  

chromatin strands may spread out from a condensed nuclear remnant  

giving the appearance of a basket. 

These cells are mere remains of dead lymphocytes, of which make them  

clump up together, hence their other term “Basket Cell”.  

Smudge cells are not only found on those abnormal lymphocytes  

that are fragile but also on some lymphocytes that are deteriorating. 
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 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chromatin strands
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(Platelet) 

 
 

   

 

 

1.5 2.5 μm 1/4 1/3 

 

    

    

    
 
 
 
 

Microscopic Morphology  

  Appearance: Round to oval fragment of megakaryocyte cytoplasm.  

Clear to slightly blue-gray with fine purple-red granules that are aggregated  

at the center or dispersed throughout the cytoplasm. 

 

Size: 1.5~2.5 μm (approximately 1/4 to 1/3 the diameter of a normal RBC) 

Nucleus: None 

 

Cytoplasm:  

  Color: Light blue 

Granules: Red to violet, abundant 
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 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RBC

Platelets
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(Giant platelet) 

 
 

  ;   

   

  RBC >7 μm  

  10~20 μm “ ”     

  4~7 μm  
 
 
 
 
 
 
 
 
 
 

Microscopic Morphology  

  Appearance: Wide variation in shape; morphologic features are generally similar 

to a normal platelet. The periphery may be round, scalloped or stellate. 

 

Size: A giant platelet is defined as being larger than a normal RBC (> 7 μm) and is  

usually 10~20 μm in diameter; note that the so-called "large platelets" are 4~7 μm  

(larger than a normal platelet, but smaller than a normal RBC).  
 
 
 
 
 
 



96 
 

A giant platelet is defined as being  

larger than a normal RBC.

 (Liu’s stained thin blood films)  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RBC
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(Stain precipitate) 

 
 

   

   

   

   
 
 
 
 
 
 
 
 
 
 
 
 

Microscopic Morphology  

  Appearance: Oxidized stain appears as metachromatic red, pink, or purple  

  granular deposits on and between the cells. Usually due to unclean slides or  

improper drying of the stain on the smear. The stain may adhere to red cells and be  

mistaken for inclusion bodies or parasites. Yeast and bacteria have a more uniform  

morphology than stain precipitate. 
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 (Liu’s stained thin blood films)  
 

 
 
 
 
 
 
 
 
 

Stain precipitate
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 (Genus Plasmodium) 
 ( )

 (Paroxysms) 
HIV/AIDS 2015 WHO

2030  

1945
600 120

40% 1945 DDT
1946

 (1946-1951)  (1952-1957)  
(1958-1964) 1965

1972 1995
(induced infection) 2003

 (introduced infection) 
10~30  

TOCC  (Travel)
(Occupation)  (Contact)  (Cluster)

 ( 80%) 
10  ( 10 /μl) 

 ( )  (
) 
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( )  
 (Kingdom: Protista) 

  (Phylum: Apicomplexa) 

   (Class: Sporozoasida) 

    (Order: Haemosporina) 

      (Family: Plasmodiidae) 

       (Genus: Plasmodium) 

200  

( )  

 (Plasmodium knowlesi)  
 

Plasmodium vivax (P. v., ) (Grassl and Feletti, 1890)  

Plasmodium falciparum (P. f., ) (Welch, 1897) 

Plasmodium malariae (P. m., ) (Laveran, 1881)  

Plasmodium ovale (P. o., ) (Stephens, 1922)  

Plasmodium knowlesi (P. k., ) (Sinton and Mulligan, 1933)  
 

  

32 12
 (WHO) 2020

2.41 62.7
2020 96%
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80%  

85%

duffy antigen  (receptor)
duffy antigen

 (thalassemia)  (
)

2008
 (P. 

knowlesi, P. k.) 
P. k. P. k.

P. m. P. m.
P. k.  

 (P. falciparum) 
 (P. vivax)  (P. malariae)  (P. 

ovale)  (P. knowlesi) 2019 2005
 (

)

(chloroquine)  (mefloquine)  (artemisinin) 
 



102 
 

 
 

P. falciparum P. vivax P. ovale P. malariae P. knowlesi 

 80-90
40-

50
4-30

 

0-
90

50-60
1-10

  

8
 

2-3% 

 70  

 ( ) 5-6  8 9 13 8-9 

 ( ) 48  48  49-50  72 24  

     - 

 
 ( ) 

40,000  10,000 15,000 2000 - 

 ( ) 
8-32 12-24 4-16 6-12 10-16 

 
   

 
 

 ( ) 36-48 48 48 72 24 

  24% 22%   6-10% 
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 (reservoir) 2-3 30-150

5

2-3

 

 (Anopheles minimus)
2015 12

 

 
 

  

 (asexual reproduction)  
(schizogony)  (sexual reproduction)

 (sporogony)  

( )  ( )  
1.  

 (sporozoite) 
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30
 (parenchymal liver cell) 

 (tissue schizont)
 (merozoites)

 (pre-
erythrocytic schizogony)  (exo-erythrocytic 
schizogony)  

2.  

 (secondary exo-erythrocytic schizogony)
 ( )  (hypnozoite  

cryptozoite)  (relapse)  

 (early trophozoite)
 (ring form)

 (trophozoite)  (chromatin) 
 (cytoplasm)  (schizont)

 (merozoites)

 (erythrocytic schizogony)

 (gametocyte)
 (microgametocyte)  

(macrogametocyte)
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( )  ( ) 

 
(exfIagellation)  (micro-gamete or 
flagella)  
(macrogamete)

 (fertilization)  (zygote)
 (ookinete)

 (oocyst)
 (chromatin dot)

 (sporozoite) 
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( )  

 ( )

 (hypnozoite)  

� P. vivax 8 27  ( 14 ) 

� P. faIciparum 6 25  ( 11 ) 

� P. malariae 18 40  ( 28 ) 

� P. ovale 8 30  ( 15 ) 

 

( )  

48 72
24

10

 (partial immunity)
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1. 30 1  
2. 2 4  
3. 2 3  
4.  

  
  P. v. 48 P. f. 24~48    

               P. m. 72 P. o. 48  
  
  (recrudescence)  
  
  (relapse)

 ( )  (hypnozoite)
 (relapse)

20 40  
  
 

( )  (uncomplicated malaria) 
 (paroxysm) 6-10

48 72

 (presumptive diagnosis) 
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 (unconjugated billrubin) 
3-5

 

   

( ) 

    

 

 

( ) 

16~36  8~12  8~12  8~10  8~12 

 

( ) 

 48 48 72 24 

 1.  

2. 

 

3.  

 1.  

2.  

3. GOT GPT  

4.  

5.  (LDH)  (CPK)  
 

( )  (severe malaria) 

10%

 (disseminated intravascular coagulation
DlC)
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 (immune complex) 
 (nephrotic syndrome)

 

1.  (cerebral malaria) 

 

2.  
  

 (
)

 

3.  
  

5 10 
% 10

 

4.  
  

 (sequestration) 
 



110 
 

5.  (blackwater fever) 
  

 (
)  

6.  

  

 

7.  
  

5%
 (spontaneous 

bleeding)  

8.  

20-40

 (conjugated bilirubin)  
GOT GPT

 

9.  

 

  

24  
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( )  
  

 

( )  

   
1.  

2.  ( )  

( )  

   
1.  

2.  

( )  

   
1.  

2.  

3.  

 

  

 

( )  (immunopathology) 
 (tumor 

necrosis factor TNF) TNF-alpha
TNF-alpha

 ICAM-1  (up-regulation)  
(sequestration) TNF-alpha TNF -2
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 (cerebral malaria) 
TNF-alpha

TNF-alpha  (anti-TNF-alpha antibody) 

TNF IL-I IL-6 IL-8
 IL-10 IL-4 IL-6/ IL-10

 
 

( )  
   (cytoadhesion)

 (red cell deformability) /
 (rosetting)  (auto-agglutination)  

1.  
   (parasitized erythrocytes) 

P. falciparum erythrocyte membrane protein-I 
(PfEMP-1) PfEMP-1
ICAM-1 CD36 CSA

 (adhesion node)

 24~48

HRP-2 (PfHRP-2)

100
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2.  (red cell deformability) 
  

 (rigidity) 

Dondrop

 

3.  (adhesive force) 
  

 
 

  

( )  
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(1) 
(2) 

 
 

( )  

 

1. 

20 /μl ( 0.0004% ) 

 200

 
 

( /200 ) *

/μl =  

 (parasitemia% )  (

) 100%  
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4 6  

2. 

200 /μl ( 0.004% ) 

100

 
 

( )  (rapid antigen diagnostic test) 

 
"dipsticks" "rapid diagnostic test" (RDT)

 (Plasmodium falciparum - specific) 
 (pan-specific)

histidine-rich protein-2 (HRP2) 
lactate dehydrogenase (LDH) aldolase 10-
15 100

WHO

 (P. v, P. k, P. m, P. o)  
 

( )  (polymerase-chain reaction PCR) 
DNA mRNA

5

PCR  
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( )   

 ( ) 
EDTA  

 
( )  

 (thin film)  (thick 
film)  

 (thin film)

 

 (thick film)
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1    1  (5ul)  
 

2    
 

3  30 45  

    (thin film)  
 

4  100% 10  
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1  3 1  (10~15 ul)  

    
 

2   ( 45 )   

   ( ) 
 

3   (7~8 )  

   1  (7~8 )  

   15  (  

    

   )  
 

4   

   37 ˚C 1  
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( )  (Giemsa stain)  

  

5% Giemsa 19 ml 1 ml Giemsa

 ( )  (

)  

  

5% Giemsa 30

15 30

( ) 

  

 ( )  

  

 (phosphate buffer 6.7mM pH7.1)  

        0.41 g KH2PO4 

        0.65 g Na2HPO4 H2O 

        1  pH 7.1 (pH 7.0 7.2 ) 

( )  
1000 300

(1) 
(2)  ( ) (3) 
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( )  

 (ring form)  (trophozoite) 
 (schizont)  

1.  (ring form)

  

2.  (trophozoite)

 

3.  (schizont)

 (merozoites)

 

4.  (gametocyte)

 (schizogony) 

 
 

( )  

  (Plasmodium vivax) 

43  
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(merozoites)  (schizont) 48

 (cytoplasm) 
(Giemsa stain) 24

 (ring form) 1/4~1/3
 (ameboid trophozoite)

 (Schüffner’s dot)

12~24  (merozoites) 16

 

   

1  1/3  

2   

3   ( )  

4   (Schüffner’s dot)  

5  12~24  (merozoites)  

6   
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  (Plasmodium malariae) 

 (ring form) 

P. v. P. v.
P. v.

 (band form)
P. v.

 (chromatin) 
 6~12  

(merozoites) 8  (rosette 
formation)

72
P. v.  (pigment) 

 

      

1   

2   

3   (pigment)  

4   

5   (band form)  

6  6-12  (merozoites)  
 

  (Plasmodium falciparum) 

20
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1/3 8 24  ( 12 ) 
36 48

Maurer’s

 (macrogametocyte) 

 (microgametocyte) 
 

 

1   (ring forms)  

1/5  ( )   

2   

3   

4   

5   
 

  (Plasmodium ovale) 

1922 Stephens

P. m. 

P. v. P. m.
 (Schüffner’s) 

P. v.
48
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1   

    

2  1/3  

3  6-14  (merozoites)  

4   (Schüffner’s dot)  

    

5   
 

( )  

1.  

 (thin film) 
 (thick film) 

 (Schüffner’s) 
 (Maurer's clefts)

 (Platelet) 
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2.  
 

1   (ring form)

dash  ( — — )

 ( ! )  ( )

(  ن ) 

P. f.

P. f. P. v.

P. f. P. m.

P. f. P. v.  

 

2   (trophozoite) P. f. P. v.

P. f.

P. f.

P. v.

P. m. P. v.
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P. m. 2/3

 

 

3   (immature schizont)

P. v. P. v.

P. m. P. v. P. f. P. m.

 

 

4   (mature schizont)

P. f. P. m.

 

 

5   (gametocyte) P. v. P. m.

P. f.

 
 

( )  

 

1.  

 (P. v.)           (P. m.) 

/  (P. f.)     (P. o.) 
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2.    
-R  -A  -S  

            -T  -B      -G 

3.   

 

 
1  10  

++++  

2  1 10  
+++  

3  100 11 100  
++  

4  100 1 10  
+  

 
 

 

i.  P. v. RASG+++ 
 

ii.  P. v. R+A+++S++G++ 
 

iii.  P. m. R+T++S+++ 
 

iv.  P. f. R++G++ 
 

v.  P. v. R+A+++/ P. f. G+ 
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  Plasmodium falciparum    

24 

27 28 

22 

 

1 2 3 4 

5 6 7 8 

9 10 11 12 

13 14 15 16 

17 18 19 20 

21 23 

25 26 
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Plasmodium vivax  
 

1 2 3 4 

5 6 7 8 

9 10 11 12 

13 14 15 16 

17 18 19 20 

21 22 23 24 
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Plasmodium ovale

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

17 18 19 20
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Plasmodium malariae  
 
 
 

 

1 2 3 4 

5 6 7 8 

9 10 11 12 

13 14 15 16 

17 18 19 20 

21 22 23 24 
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 (Giemsa stained thick blood films) 

 
(Plasmodium falciparum) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  (ring forms)(A B C D E F)  “ ”

“ . ” “ V ”  “ ”

1 2  (A C)  

�  (trophozoites)(G H)

 

�  (schizonts)(I J)

8 24 12  

�  (gametocytes)(K L)

 

A B C 

E F G 

I J K

D 

H 

L 
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 (Giemsa stained thick blood films) 

 
(Plasmodium falciparum) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�  (ring forms)(A B C D E F)

 ( . )  ( )  ( ) 

( ن )   

�  (trophozoites)(G H)

 (pigments)

 (Maurer’s cleft)  

�  (schizonts)(I J)

8 24 12  

�  (gametocytes)(K L)  

A B C 

E F G 

I J K

D 

H 

L 
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 (Giemsa stained thick blood films) 

 
(Plasmodium vivax) 

 
 

 

�  (ring forms)(A B)  

 

�  (trophozoites)(C D E F)

 

�  (schizont)(G)

12-24  (merozoites) 16  

�  (gametocytes)(H I)  

 (macrogametocyte)(H)  

 (microgametocyte)(I)  

A 

D E 

B 

G 

C 

F 

H I 



136 
 

 (Giemsa stained thick blood films) 

 
(Plasmodium vivax) 

 
 

 

�  (ring forms)(A B)  “ ” 

 “ ( ن )  ”  

�  (trophozoites)(C D E F)

 

�  (schizont)(G)

12-24  (merozoites) 16  

�  (gametocytes)(H I)  

 (macrogametocyte)(H)  

 (microgametocyte)(I)  

A 

D E 

B 

G 

C 

F 

H I 
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 (Giemsa stained thick blood films) 

 
(Plasmodium ovale) 

 
 

 

�  (ring forms)(A B)  “ ” 

 “ ”  

( ن )   

�  (trophozoites)(C D E)

 

�  (schizonts)(F G)

6-14  (merozoites) 8  

�  (gametocytes)(H I)  

 (macrogametocyte)(H)  

 (microgametocyte)(I)  

A 

D E 

B 

G 

C 

F 

H I 
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 (Giemsa stained thick blood films) 

 
(Plasmodium ovale) 

 
 

 

�  (ring forms)(A B)

 “ ”  “ ”  

( ن )   

�  (trophozoites)(C D E)

 

�  (schizonts)(F G)

6-14  (merozoites)  

� (gametocytes)(H I) 

 (microgametocyte)(H)  

 (macrogametocyte)(I)  

A 

D E 

B 

G 

C 

F 

H I 
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 (Giemsa stained thick blood films) 

 
(Plasmodium malariae) 

 
 

 

�  (ring forms)(A B C)

 

�  (trophozoites)(D E)

 

�  (schizonts)(F G) 6-12

 (merozoites) 8-10  

�  (gametocytes)(H I) 

 (macrogametocyte)(H) 

 (microgametocyte)(I)  

A 

D E 

B 

G 

C 

F 

H I 
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 (Giemsa stained thick blood films) 

 
(Plasmodium malariae) 

 
 

 

�  (ring forms)(A B C)

( ن )   

�  (trophozoite)(D)

 

�  (immature schizont)(E) 2  

�  (schizonts)(F G)

6-14  (merozoites) 8  

�  (gametocytes)(H I)  

 (macrogametocyte)(H)  

 (microgametocyte)(I)  
 

A 

D E 

B 

G 

C 

F 

H I 
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 (Thin blood films) 

 
(Liu’s stained - Plasmodium falciparum) 

 
 

 

�  

(ring forms)(A-K)  (early trophozoites)  

� 

 (H I)  (appliqué/accolé forms)(F J K) 

 ( “ ”)(B G) P. 

falciparum  (late trophozoites)(L) 

 (pigments)  

� 

A B C 

E F G 

I K

D 

H 

L J
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 (Thin blood films) 

 
(Liu’s stained - Plasmodium falciparum) 

 
 

 
�  (ring forms)(A-G) 

(gametocytes)(H I J)  ( )  (P. 

falciparum)  (gametocytes) 

 

�  (schizonts)(K)  (trophozoites)(L)

 (heavy parasitaemia)  

�  (sequestration) 

 (

)

 

A D 

E 

B 

G 

C 

F 

I K L 

H 

J 
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 (Thin blood films) 

 
(Liu’s stained - Plasmodium vivax) 

 
 

 

�  (ring forms)(A B)  (trophozoites)( C  D E F G)

 (schizonts)(H I)  (gametocytes)(J K L) 

 (double infections)(C)  

� 

 (amoeboid forms)  (Schüffner's dot) 

 (reticulocyte)

 

(Schüffner's dots)

 

A 

E 

D C B 

H G F 

K I L J 
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 (Thin blood films) 

-  
(Liu’s stained - Plasmodium vivax) 

  
  

 
�  (ring forms)(A B)  (cytoplasma) 

 (chromatin dot) 1/3 1

 ( )(A)  

�  (late trophozoites)(C D E F G H) 

 (amoeboid forms)  

�  (immature schizont)(I) 

 (mature schizont)(J) 

12-24  

�  (gametocytes)  

 (macrogametocyte)(K)  

 (microgametocyte)(L)  

A 

E 

D C B 

H G F 

K I L J 



145 
 

 (Thin blood films) 

 
(Liu’s stained – Plasmodium ovale) 

 
 

 
�  (ring forms)(A B C)  (trophozoites)( D E F G H)

 (schizonts)(I J)  (gametocytes)(K L) 
 (

)(B) 1/3
60  (

)  (Schüffner's dots) 
 

 
� 6 14

 (reticulocyte)
Schüffner's dots

Schüffner's dots  

A 

E 

D C B 

H G F 

K I L J 
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 (Thin blood films) 

-  
(Liu’s stained - Plasmodium ovale) 

  
  

 
�  (ring forms)(A B C) 

 (Schüffner's dots) 
 (trophozoites)( D E F G) 

Schüffner's dots
 

 
�  (immature schizont)(H) 

 (mature schizont)(I) 
6-14  

 (macrogametocyte)(J K)  
 (microgametocyte)(L)  

A 

E 

D C B 

H G F 

K I L J 
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 (Thin blood films) 

(Liu’s stained - Plasmodium malariae) 
 
 

 

�  (ring forms)(A B)  

�  (late trophozoites)  

 (band forms)(C D)

 (vacuole)  

 (basket forms)(E F G H)  

�  (trophozoites)  (schizonts)(I J)  

(gametocytes)(K L)  

 (ring forms)  (schizonts)  

�  (microgametocyte)(K) 

 (macrogametocyte)(L)  

A 

E 

D C B 

H G F 

K J I L 
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 (Thin blood films) 

(Wright-Giemsa stained - Plasmodium falciparum)
 
 

 

�  (P. falciparum) 

 (ring forms)(A-H)  (early trophozoites)  

� 

 (appliqué/accolé forms)(A C D E)  (F

G)  (F H)  (P. falciparum)  

�  (late trophozoites)(I) 

  

�  ( )  (P. falciparum) 

 (gametocytes)(J K) 

 

A 

E 

D C B 

H 

G F 

JI K
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 (Thin blood films) 

(Wright-Giemsa stained - Plasmodium vivax)

 

�  (reticulocyte)

2  (B)  

�  (ring forms)(A B C)  (trophozoites)(D E F G)

(schizonts)(H I)  (gametocytes)(J K L) 

 

�  

 (amoeboid forms)  (D E F G) 

 

�  (schizonts)(H I) 12-24  (merozoites)

 

A 

F E 

D C B 

KI 

G 

LJ

H 
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 (Thin blood films) 

(Wright-Giemsa stained - Plasmodium vivax) 

 

�  (ring forms)(A B)  (trophozoites)(C D)

(schizonts)(E F G H)  (gametocytes)(I J K L) 

 

�  (microgametocytes)(I J)   (chromatin) 

 (macrogametocytes)(K L)  

 

�  (Plasmodium vivax)  (reticulocyte)  

 (Schüffner's dots)

Wright-Giemsa stained Schüffner's dots  

A 

F E 

D C B 

KI 

G 

LJ

H 
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 (Thin blood films) 

(Wright-Giemsa stained – Plasmodium ovale)

 
�  (ring forms)(A B)  (trophozoites)( C D E F)  

(schizonts)(G H I J)  (gametocytes)(K L) 
 (double infections)(B)

60  ( ) 
Wright-Giemsa stain

 (Schüffner's dots)
 

 
�  (immature schizont)(G H I) 

 (mature schizont)(J) 
6-14

 (K L) 
 (reticulocyte)

A 

F E 

D C B 

KI 

G 

LJ

H 
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 (Thin blood films) 

(Wright-Giemsa stained - Plasmodium ovale) 

 

 
�  (ring forms)(A B C)  (trophozoites)( D E F G H)

 (schizonts)(I J K)  (gametocytes)(L) 
 (double infections)(F)

60  ( ) 
Wright-Giemsa stain

 (Schüffner's dots)
 

 
�  (immature schizont)(I J) 

 (mature schizont)(K) 
6-14

 (L)  
(reticulocyte)  

A 

F E 

D C B 

KI 

G 

LJ

H 
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 (Thin blood films) 

(Wright-Giemsa stained - Plasmodium malariae)
 
 

 
�  (ring forms)(A B)  (trophozoites)(C D E

F)  (schizonts)(G H) (gametocytes) (I J) 

 (G H)  

�  (late trophozoites) 

 (band forms)(C D)  

�  (vacuole) 

 (basket forms)(E F)  

� 

1%  ( )

 

B A 

E 

D C 

H G 

F 

 

I J
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 (Thin blood films) 

(Wright stained - Plasmodium falciparum)
 
 

 

�  (P. falciparum) 

 (ring forms)(A-I)  (early trophozoites)  

� 

 (appliqué/accolé forms)(A B D F G)  

(B D F H)  (E)  

 (P. falciparum)  

�  (ring forms)(A-I) 

(gametocytes)(J K L)  ( )  (P. 

falciparum)  (gametocytes) 

 

 

A 

E 

D C B 

I 

G F 

KJ L

H 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  
 

 
 (Babesia species)(A)  

 (Plasmodium falciparum – ring form)(D)  
 

 
 

 
 

 
 

 (platelets clumping)(B) 
 (Plasmodium vivax – schizont)(E) 

 
 

 (giant platelet)(C)  (Plasmodium vivax – 
microgametocyte)(F)

 ( )  

A 

D E 

C 

F 

B 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 
Howell-Jolly  (Howell-Jolly body)(A) 
(Plasmodium falciparum – ring form)(E) 

Howell-Jolly  
 

 (hypersegmented neutrophil)(B) 
(Plasmodium malariae – schizont)(F)

 
 
Cabot Howell-Jolly  (Cabot ring and Howell-Jolly body) 

 (basophilic stippling)(C)  (Plasmodium ovale – 
trophozoite)(G)  (Schüffner's 
stippling) Cabot 

Howell-Jolly  (C) Cabot Howell-
Jolly  
 

 (fungi)(D)  (Plasmodium vivax – 
ruptured schizont)(H)  (

) 
 ( )  

E 

B 

F 

C A D 

G H 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 (stain precipitate overlie on erythrocyte)(A) 

 (Plasmodium falciparum – ring form)(D)  

 

 

 (basophilic stippling)(B) 

 (Plasmodium ovale – trophozoite)(E) basophilic stippling

 (

)  

 

 (platelet overlie on erythrocyte)(C) 

 (P. falciparum – ring form)(F)

 

A 

D E 

B C 

F 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 (stain precipitate overlie on erythrocyte)(A)  
 (Plasmodium falciparum – ring form)(E)

 
 

 (large platelet)(B)  (Plasmodium vivax – 
gametocyte)(F) large platelet  (

)  
 

 (platelets clumping)(C) 
 (Plasmodium vivax – ruptured schizont)(G) 

 
 
Cabot Howell-Jolly  (Cabot ring and Howell-Jolly body)(D) 

 (Plasmodium ovale – trophozoite)(H) 
Cabot ring  

Howell-Jolly body  

G 

B A D 

F 

C 

H E 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 (platelet overlie on erythrocyte)(A) 

 (Plasmodium falciparum – ring form)(D) 

 

 

 
 (sickle cell)(B)  

 ( )(P. falciparum – macrogametocyte)(E)  
Sickle cell

 ( )  

 
 (degenerated neutrophil)(C) 

 (Plasmodium ovale – ruptured schizont)(F) 
 (

)  
 

A 

D E 

B C 

F 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 (stain precipitate overlie on erythrocyte)(A) 
 (Plasmodium ovale – trophozoite)(D)

 (
)  

 
 (giant platelet)(B)  (P. ovale –

microgametocyte)(E) giant platelet
 (
)  

 
 (platelet overlie on erythrocyte)(C) 

 (Plasmodium falciparum – ring form)(F)
 ( )  

 

E 

B A 

D F 

C 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 
 

 (platelets clumping)(A) 
 (Plasmodium vivax – ruptured schizont)(E)  

 ( ) 
 (

)  

 
 (large Platelet)(B)   

 (Plasmodium ovale – gametocyte)(F) 
 (
)  

 
 (stain precipitates)(C)(D) 

 (C)  (Plasmodium ovale – ruptured schizont)(G) 
 (D)  (Plasmodium malariae – trophozoite)(H) 

 (C)(D)  (
)  

A 

E F 

B C 

G 

D 

H 
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 (Giemsa stained thin blood films) 

(Malaria and malaria-like artifacts)  

 (platelets clumping)(A)  (Plasmodium 
vivax – ruptured schizont)(E)

platelets clumping  
 

 (platelet overlie on erythrocyte)  (B) 
 (

)  (B)  (Plasmodium 
falciparum – trophozoite)  (F)  (basophilic 
stippling)  (F)  
(P. falciparum – trophozoite)  (

)  
 

 (platelet)(C) 
(P. falciparum – microgametocyte)(G)

 ( )  
 

 (platelet overlie on erythrocyte)(D) 
 (P. falciparum – ring form)(H)

 
 

F 

B A 

E G 

C D 

H 
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 (Giemsa stained thin blood films) 

(Cases sharing)  

 

 

 

 

 
“ ” (bird's 

eye)  (A) 
 (Plasmodium vivax – ring form)  (E)  (Plasmodium 

ovale – ring form)
 

 

 (band form)
 (B)  (Plasmodium vivax – trophozoite)

 (F)  (Plasmodium falciparum – trophozoite)
 

 

 ( “ ”)

( )  (C) 
 ( “ ” 

)(G)  (multiple infections)(D)(H)  

C B 

G E H (Wright-Giemsa stained) 

D (Wright-Giemsa stained) A (Wright-Giemsa stained) 

F (Liu’s stained) 
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 (Giemsa stained thin blood films) 

(Matters needing attention in making blood smears)  

 

 

 

 

 

EDTA
 (A)(H) 

 (B)  
(I)  (C) 

 (J)
 (accolé forms)( )

 
 

 (microgametocyte)  (exflagellation)
 (microgamete)(D E F K L) 1.5 um

 (Borrelia spp. )(M)
5-20 um  

(G)  (N)
 

G D A C E B 

H 

F 

J I L K M N 
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