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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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(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 Schiiffner's dots; no ameboid
forms; no enlargement of RBC.
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(Plasmodium falciparum - trophozoite)
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Microscopic Morphology:

Maurer’s clefts can be seen in P. falciparum infections containing trophozoites and
asexual stages. Maurer’s clefts resemble the Schiiffner’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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(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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(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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(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). Schiiffner'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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(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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(Plasmodium vivax - trophozoite)
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Microscopic Morphology:

Developing trophozoites have increased cytoplasm and usually have an

irregular ameboid appearance. Occasionally, Schiiffner 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 Schiiffner 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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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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12 to 24 merozoites

(Average number present : 16 )
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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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(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. Schiiffner'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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(Plasmodium ovale - ring form)
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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. Schiiffner
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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Wit EL S E R & 7 (Giemsa stained thin blood films)
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tw¥e B (Cytoplasma )
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(Plasmodium ovale - trophozoite)
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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 Schiiffner’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 schiiffner’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. Schiiffner stippling
is seen earlier in this species than in P. vivax, is characteristically darker

and heavier.
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Wit EA S E R & ¥ (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. Schiiffner’s dots can be observed with proper staining.

The granules of malarial pigment appear as a compact mass in the center of the

parasite.
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Wit EA S E R & ¥ (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. Schiiffner’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, 1) in a thin blood smear ; centrally placed

chromatin.
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(Microgametocyte : centrally placed chromatin )
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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 (<1/3 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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Wit ER ¢ E K o # (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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Wit ER ¢ E K o # (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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EAt fEA S E K o F (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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Wit EA S E R & ¥ (Giemsa stained thin blood films)
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6 to 12 merozoites

(Average number present : 8 ~10)
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(Plasmodium malariae - gametocyte)
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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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Wt EL ¢ E K o & (Giemsa stained thin blood films)
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(Microgametocyte : centrally placed chromatin )
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(Macrogametocyte : eccentric chromatin )
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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. Schiiffner'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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(Trypanosoma brucei gambiense / T. b. rhodesiense — trypomastigote)
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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

pm.
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Wit EA S E R & ¥ (Giemsa stained thin blood films)
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(Trypanosoma cruzi — trypomastigote)
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Microscopic Morphology:
The body of the trypomastigote stage is spindle-like, C- or S-shaped, and measures
about 20 um 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 pm in length while 7. brucei
trypomastigotes are 14~33 um. Both have a posterior kinetoplast, which is the most
reliable feature for differentiating the two species; the kinetoplast is notably larger

in 7. cruzi than T, brucei.
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W4t ER ¢ E K o & (Giemsa stained thin blood films)
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(Wuchereria bancrofti — microfilaria)
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Microscopic Morphology:
The microfilaria of Wuchereria bancroffti are sheathed and measure 240~
300 um 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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Wi EA S E K 5 (Giemsa stained thin blood films)
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(Nuclei do not extend to tip of the tail )
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(Brugia malayi - microfilaria)
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Microscopic Morphology:
Microfilariae of Brugia malayi are sheathed and in stained blood smears
measure 175~230 um. 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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(Two isolated nuclei at tip )
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(Loa loa - microfilaria)
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Microscopic Morphology:
Microfilariae of Loa loa are sheathed and measure 230~250 um 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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Wit EA S E R & ¥ (Giemsa stained thin blood films)
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(Mature erythrocyte)
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Microscopic Morphology :

Size : 7~8 um
Nucleus : None

Cytoplasm : Pink, central pallor about 1/3 of the cell
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( Central pallor is 1/3 the cell diameter )
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(Nucleated red cell)
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Microscopic Morphology :

Size : 8~10 um
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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1% %4 ¢ A s 7 (Liu's stained thin blood films)

dwe J (Cytoplasm )

% ¥ (Nucleus)

56



2 A
‘\\—- .B- x‘ﬁ q/ R&
(RBC morphology)

Y R AR
Wi e (A) A%k kR & H{ 3 hlic i 7R
wimie (B): jilmie B3 ﬁz B L A0 a ik 3 0 pAe R ot e o g
ATRTT - T e
Formie (C): ol IR gINafod L300 % d 7 FAK - B o
vk (D) P L O WG BRI e
Edkme (E): cd 2R E G 1030 Bea 323 & FeanRd > @ F L7
Eooen? oo e
FrRimre (F): 258k 52 acs g dnio o 3
HPwmre (G): 7 AP ke 3R o w shm?
WRwe (H): 2wk 3 B9 & Fo vz
wiwre (1) cwskd e ¥ G 320BFERF - chpgh R0 - 4627 & Fo
W R o

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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P4 ¢ A& # (Liu's stained thin blood films)
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(Basophilic stippling)
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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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1% %4 ¢ & 5 7 (Liu's stained thin blood films)
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(Howell-Jolly bodies)
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Microscopic Morphology :

Color: Blue-purple or blue-black

Shape: Round to oval

Size: 0.5 to 1.5 pum

Number per cell: Usually 1; may be multiple
Composition: DNA

Associated with: Splenectomy, megaloblastic anemia, hemolytic anemia
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P44 A& 8 (Liu’s stained thin blood films)
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(Pappenheimer bodies)
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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 um in diameter; smaller than Howell-Jolly bodies
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P44 A& 8 (Liu’s stained thin blood films)
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(Cabot ring)
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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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P4 ¢ A w & (Liu’s stained thin blood films)
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(Myeloblast)
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Microscopic Morphology :

Size: 15~20 um
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
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¥R 4 ¢ Eh o F (Liu’s stained thin blood films)
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(Promyelocyte)
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Microscopic Morphology :

Size: 12 to 24 um (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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Bl A ¢ A w ® (Liu’s stained thin blood films)
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(Neutrophilic myelocyte)
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Microscopic Morphology :
Size: 10 to 18 um
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=2:1to 1:1
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( Cytoplasm with primary and secondary granules )
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(Neutrophilic metamyelocyte)
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Microscopic Morphology :

Size: 10 to 18 um
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 )
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(Indentation < 1/2 of the width of a round nucleus)
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(Band neutrophil)
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Microscopic Morphology :

Size: 10 to 15 um
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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(Segmented neutrophil)
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Microscopic Morphology :

Size: 10 to 15 pm
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

77



Pl 4 ¢ &R 7 (Liu's stained thin blood films)
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(Basophil)
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Microscopic Morphology :
Size: 10 to 15 pm
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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( Coarse, dense purple granules )
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( Segmented nucleus, obscured by granules )
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(Eosinophil)
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Microscopic Morphology :

Size: 10 to 18 um
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
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1% %4 ¢ &k s 7 (Liu's stained thin blood films)
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(Bright orange-red refractile granules )
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(Monocyte)
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Microscopic Morphology :
Size: 12 to 20 pm

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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( Blue-gray cytoplasm )
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(Hypersegmented neutrophil)
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Microscopic Morphology :

Descripition: Neutrophil has six or more nuclear lobes.

Cell may be slightly larger in size than normal neutrophil.

Associated with: Bi> deficiency, folic acid deficiency, chronic infections.
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( Neutrophil has six or more nuclear lobes )
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Microscopic Morphology :

Size: 7 to 18 um
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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(Reactive lymphocyte)
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Microscopic Morphology :

Size: 10 to 30 um
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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P44 A& 8 (Liu’s stained thin blood films)
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(' This abundant cytoplasm is blue with darkening

at the edges. It surrounds adjacent red cells.)
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(Basket Cell / Smudge Cell)
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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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Pl 4 ¢ A& * (Liu's stained thin blood films)
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(Platelet)
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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 um (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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(Giant platelet)
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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 um) and is

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

(larger than a normal platelet, but smaller than a normal RBC).
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P44 A& 8 (Liu’s stained thin blood films)
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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.

97



2 ¢ kP (Stain precipitate )

98



B OA
- BAZERIRE

BB AR R AR (Genus Plasmodium) 2_ R fi » SR IF GBI L
AR Fd BER RSB (XA 2 Re) s FFE-
gk 2 A F (Paroxysms) f- fEEE AR AR o R A
fritom ~ HIV/AIDS ~ 3% 2 4L £ AR e F 5 o530 2015 # 44 WHO
Pl TR fEd chd X B 0 B RT 2030 # s R D R

1945 # 2 X BAPEFREAR A1 s Bl » 5 P A v
600§ 4 B¢ 9F 0§ ARARR  BLFRAL B o K2 W
A B b FRAZ AR 40% o 1945 & 2 R fmd e s DDT i
AR b R L RERIVERATE BB R 1946 & T B4R A
Fiopd 17 B g (1946-1951) ~ se# 8 (1952-1957) % & -4
(1958-1964) » 3 v o 74 Bk B 0 1965 # & i frd kg g 5

»,ﬁ,ﬁﬁ%y o P RABENRBEP IS TR o g
5 “$ 1972 # 4 & 458 ILE R '_g‘rf"vwr@—’,b)ﬁaw » 1995 &
wFRE 2 "% %R 4 (induced infection) % 2003 & 4 & B4 5 &
i » g % (introduced infection) s b *F » B AR 585 B > m bl o p
JE ﬁ*m]ﬂg‘.» k> TioE E G 10~30 406 o

B2 R o mRE B A REDF o e 2R F FRER
Lo :}P‘?,-}zﬁ‘_iijé&ig WA L7 BN CFEF RS BERT EERR
o % oo T‘%&%EFFQ e Bﬁﬁ’*ﬁﬁ L inTOCC @ %25 ¢ (Travel) ~ B %
g (Occupation) ~ #&f§ ¢ (Contact) 2 #E ¢ (Cluster) ; %3 i S A
SREF R AN R B RS AT 2 B R
BBt ot S (9 80%) RARFE RN L] EE
10 HRFE G TECR o B PR S ()3 10 F/ul) RoA A
¥ P FRERBAR (o b Lp) 2 o) AR A (%lt‘:

LA A AR RE) 2R PG A RS
© SN AR B ] T T R ﬂ’bﬁjﬁwmﬁﬂ
PR F gt MR E L R L BRI R A RS

99



—

I

FHPZE DEFRA LR ERLBRHEIRADTERE -

- RRAZHAY

(-) RRABBFAEE L 2L 0Y
BB (Kingdom: Protista)
"848 * (Phylum: Apicomplexa)
32+ B % (Class: Sporozoasida)
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Plasmodium falciparum (P. f., E*E Rk #) (Welch, 1897)
Plasmodium malariae (P. m., = P JE & £.) (Laveran, 1881)
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M= infective Stage
£\ = Disgnostic Stage

Human Liver Stages
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AL BT RS L SALE 10%0 o BIR TR
R L L) R & X AR X - U R O
£ S IACRE Pl b R TR %ﬂﬂu%w& il E
T BN R ? N e (disseminated intravascular coagulatlon )
DIC) ~ V“I%’fﬁj’wfmﬁ;b CAMT RS ABERY 32 Me g
EARAEMLRE T § EREL P Jf'{’%ﬁﬂi » Hu 2R eg R
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FRALAHR LA AFF ok sk fe cRAFPER &5

Hethof 4 7§ ISR e et X ik - FEAR A Sl

MR F= PR 7 i FIL A £ 4 (immune complex) 7T ff % 3% ¥ f;
JE 1% #¥ (nephrotic syndrome) - Z 4 4 B E L PR € 5 oo
A LA CTREEIR, €FEL AR A AR 0 - BRTIFY

MEREFE 2 ¥R S AR EFE TRBERY L BHELL2 TR
k& B HAeT

1. "5+ & (cerebral malaria)
JEANEMRE CEFPRE o WFFENRTETE ELEA AL P
oAl 5k Sup sk P B Ao ZIEEoR ~ R E o R R RE RS oA Y

Fiodlp o PIefd T2 oo ok s FI R 2 H2 AP £

MAfe g Y 4 o

2. WopHE G iR

ok B L UL il B ALH e kB |
B ER S RV R AP TFT o B EHESE AL (@RS
,EL) B g s 4.—]&‘5"”*“"‘ «%fr,gg; ,‘_‘Lm[};&& o -,L.]vﬁlwic,\% ] }illf%fr-
EF TR NN F R R o L FEN S B AR
SR R T N AN A -

3. "o
M A 02 ~r&wéfm?%$#w%%”%wﬁ%ih
ke d 2 RIATF NG AL F A AR A SRS

Az e ] B A fopE B RTA (B T AR o }%‘E JmE a7 58210
Yo B e g B MEK > BEIFALET 10 A 4B b o R P BRI R AT
T HEF H 2 el o
4. T % B

XABEF L ALERTRRNRFT N 2 RS ERLT)
FH G TIIA s BEORA € ATRDE L F A2 R4 (sequestration)

LEFCEF YA E T
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2 -k# (blackwater fever)
SR SRS N R T R oy SN

A RAEH EREBRBE 2 2F R ﬁjﬁé;‘ﬁ‘ La R R ARG (F
Y

CHRAE) RFHE TRED FH A RR S H 2 FRE -
6.

;\:
F\-

%ﬁ‘é}j—:ﬁj[}%& _r]p- i 3~1’7 fgymfl d é’f\f’/ %ﬁiﬁﬁ?ﬁ"ﬂ ’ gl;é
x> Ea ’g FELA T RE Sl iRKE gk 0 % SR pT M ,ﬂ}-\g‘ui’fg—gjgﬁ

-’*«i*
o

7. .u_n’:fg-?e'#?.u_
%ﬂ*ﬁiﬂﬂiﬁﬂﬂﬂxﬁmWﬁ%agﬁﬁﬁi,@i
FEPRFEAT G SPL P o 9G] 5% 4§ IR

_-]:

B

P g pge > BT 5 F RN Ip @S e (spontaneous
R AR

bleeding) » & ¥ g #

8. KREx R
ERFRARA D AE F L0 220400 0¢ T L LBFF

i IR PR e A ‘.’r’rr)fa% s BRRE TEALERE AT A § Fl5
Befpai ek AR A E R FAREF L £

BHF 7 NIRAFERE S 53" % (conjugated bilirubin) »
GOT ~ GPT #R ¢ + = » ¥ jis W& & B3 %+ - 3 F 4
Ar EfoRAEIFUARR o R AT TE R ﬂ"ﬁk""fﬁ&‘%%"ﬁﬁﬂ
= FL| L ET o

9, AR X

BT OB R TR B X T AR W IhE R o B

FEIR LRESY LR IR R R

Bo R R R C A2 LB L 0 BT 24 PR
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N

(-) TRAEFEE
B FVE DT SR R MF Sk R s R R
el TR R s R~ R TR SRR @

£

x o

(=) HskiEn

L3 TAlE- RaEE

| Mdchs R R BB

2. TR ta il (k) A F AP FPIRERRIEE -
(=) iﬁf?:;;ggfr,fi

L4 T REEE

1 3 SREREARGTEF o

FORIEA TR RAPM R o

(z) HEHFITX

L3 T AiE- Rag o

I B ETRAEER TR RS

2. SFRp Tl B ERRIEE

3. FE R RIS

- RpBE
P B S A B R B PR B AT

(-) ##ABZEF (immunopathology)

Wi gk w FRBERA B2 - o ST F]F (tumor
necrosis factor » TNF) kA £ e & & & & » TNF-alpha Jk & 3 %
B BeE B ePARM ML 2 ¥ 2 iF 5 5= 2 915 %3 - TNF-alpha
¢ 3 4 ICAM-1 & 4 (up-regulation) - & @ 3 4v g 4t (£ *
(sequestration) o 7 27+ ¥ 4F IR TNF-alpha # 7 TNF -2 4% ;L F] » &
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ol B (cerebral malaria) e1% LIE{EF B o 2 AL PR R
4 s A Py WA Y B kR 1 TNF-alpha o - 38 < A% ¢
* $L TNF-alpha .48 (anti-TNF-alpha antibody) % % #ff 245 /2 » 27
F s > (e 3 @ PR 2T o 14T 1 AR 0 W e g Ao
TNF ~ IL-I ~ IL-6 ~ IL-8 ¢ SEFOR B BT R N BB 4 o e RO
N L ,/%r% 4ot IL-10 2 IL-4 » € 3 4e o gt 8 JL-6/ IL-10 vt xﬁﬁ %
= f«,», ﬁf"é‘}fﬂm[}%’\ﬂ}“%lﬂ’“ g iﬁuwﬁi;&ﬁ%}ﬂzi‘g
4@”#?1‘9" THEOVREL FRrAAL - F 0 F Mo

(=) Bl BAREEESR
Pl TR FE R S ¢ 3 0 e 3kid (cytoadhesion) ~ iz a T
%255 % (red cell deformability) Zb¥f4 £ & 35747 =/ & = 1T
- (rosetting) % p F9iLH ¥ % (auto-agglutination) o

1. w7 3k 183
£ R Zeniow 3 (parasitized erythrocytes) % m + 7 F 4 4 A&

SRR 39 F 0 4e P falciparum erythrocyte membrane protem-l
(PfEMP-1) - % # g & 7 PEMP-1 & + &2 73 & T cijies g P L A F 4
ICAM-1 ~CD36 fr CSA % & » ¢ it g % chio o IRIE em 5 P A
o> A)8 4k % (adhesionnode) » iE A i A GE B £ & B ) A
REmk o # 0 dek S B Y i § 0 g e K

o WAL HT 0 JR % 2448 Enmﬁ} A4 IR iEr Gz
Foo FaTa g X chEF L H R L LR > ¥R
#%%&ﬁiﬁﬁ&inﬁngaﬁﬁﬁﬁ’ﬂﬁﬁﬂﬁﬁ%@
B RfE F B 39 HRP-2 (PHRP-2) > ¥ Mt i & 384 B 4 B4
BAMPRERASREA SR A Reyp L o TR Y FL RS RER
Bl EARREARRE > RPN AR RADE FET AL 100 B 5 Ak
'é'm)}%" PO HAMARERANRIFERBERDERLDIFE X
B EFREARRE AR S = i P AR -ﬁmim
RAFIEREBDRRADIF T EF L LB « &ALV
FEFE/RAY >3 AN mF L B gRIER AR B Y v R o

—ig
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2. 2 3R%A55% 4 (red cell deformability)

KRS AR 7 UF R IR A R A Pl N TR
WihEFRdn -t g Zhkn lﬂ:"‘f TOg Flimie Zhig 2 vk
¢ FIA & (rigidity) B{4vm 2 %0 + G § o AL F R n D
e A IR AR REPE T AR R EE - AR L
e IREX R EX IR AEEERAM AR s R A ELREE
R IR “ﬁc‘ pt 2% > Dondrop & A 7r g iz w IR A 4

R3[4 e B F)F o 45&,@im}}%&x&lﬁ%ﬂ'4 USRI

% f s ﬁ%ﬂ*ﬁi FOARRARA T RSB 0 HA
R Rl A4 S T e i e VR 4Ry
(i

hud

ﬁé"éiﬁ3§W4°ﬁ“%ﬁiﬁﬁjﬁ”L¢m@W*m
P TR RFGRL - - L B AL E
e R SR ALZ DD Ao R RAAL BT A LT F 0 R
i T e B R o

3. o 3RAEY 4 £ (adhesive force)

KR F DLk LG a3 FROF T F LR § R
His AR F el 3 #7027 8 32D e P+ 0 AT i
Feth o X F e IRI APGUE - AL JRATE P AR -

L RAPTRERRE KRBT HDE

(-) WEzw
%ﬁﬁﬁ&ﬁ%’#ﬂé—ﬁﬂﬁﬂﬁﬁ%’%%ﬁ\ﬁﬁﬁé
W~ R ATFRER R R 0 B g - R R Ao
$&°é@%&*—ﬁﬁ’%%#i@ﬁﬁ%*%%ﬁﬁﬁ’@%
DHEFEAF YA o d WRATEREE R LRSS W
Ao B R BETY A hTFEL  f B DS R R Ao E S TR - o
FoR ~ o2 ® o o BAR A AP S A R Rk~ R KRS
%ﬁé%%%oﬁ?,ﬁwwﬁf%#%%mjw?uﬁgg’@
AL BRFOL F L - BRE R TRAFL o RN

AR T R EARE o 0 LT e Heh TR
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@ﬁ-J Tk 2 RenfF L (1) RRAAMEPFETHEIRR 0 PR
Noo (2) MR A (AFE L > B F —»,?,Ufi%_p $ir2 i\.mJ ERTENE
THFLen TRERAEHE T, 223k - RFAARH » A 5
R EREAERV  FRY TR o8 Pa 2RI YRR A - &
R 6 Mo d S B TE o Rk e SR B R
WRLETNEY o N RS > LB ERA M - R
@Qﬁ@*ﬂ@&wonaﬂﬂmpim\wm%«’ﬁﬁy
HIF L S A R A MR R - LU B R TED R
e A AR R o F RSB P ER L BB TR RAE R
Rt d e

(=) Haaka

A E > 1S D AmAS S R T A L R
2| =T ’ ju i
1

L BRa %% KRG RZEEA  ERELRYERATDTR - 5K
o F AT R G 20 & S 88/ul (24 0.0004% R R Ae E) bl < £
LRV ETERERAS G 0 BA S VREEL P FF T RE
£ RRADBR B2 A ARE A 200 B ok é?*

sPpEapPAROE RS BE LR F S kT EEP
TREA LR RERATRR o SN 40T

(F & @2 5w R fy B 8/200 B 6 o 2R) *F e 0 & R OE
Hep =5 M2 R R 2B

ERALFER AV (parasitemia% ) » A A R R A B (i
DSV 0 Sk e e S D 0 R f 0 100% ¢

X R P OR R AL E’?Uﬁﬁﬂﬁ%ﬁﬁéﬂﬁ’ﬁﬁﬁﬁﬁ
e & Hehe EREFIERAS RAAYZ ¥ N & IT
AR T LECRRES o PR &2 PR RIFIR RO R

Mo FRARFHEPFREL  FREIIFRERA - FEBE T
REREAER A XD ELRHGYY T RBAINERL  ©
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%%’&%ﬂ%@#ﬂ FER S sk PR A UEE S oA
W EST T N BTy #”Vﬂ’vlﬁwaiéé%%
B ERIRE4T 6L AL KRHK

2. A R R ENERABERES N L T RAAY
Benagg B 5 200 & A A0 ul (2 0.004% E R A ) FOBY T TRA
FPRAGNAK A TENFTELRY > BHERERAR Rk
FE A T E 100 Bl 3k R R AR Rl kT
FHELAFE A o EREKR L R E U F Y AR

BT o B T R NAE

(2) #RP-i% ¥ 3% (rapid antigen diagnostic test)

FHBIEA LU AEEEVRG FOART 2 FREER S
R R R A G- BESE o RRPERREK X
"dipsticks" & "rapid diagnostic test" (RDT) > 3 7 Ip ehf &2 & » § #c
H Bpl B R A (Plasmodium falciparum - specific) 14 % #5% w
R R & (pan-specific) »  F it BB IR ~ B PRI E H0F w AR
BB enA 5o — A4 PIE R A ¢0 histidine-rich protein-2 (HRP2) &t
lactate dehydrogenase (LDH) & aldolase #i/ » ta 2% & 42 ¥ 7 =7 10-
1504 7 EREFF2 30 100 BRERAM O - LR EED
i li kit & 4P wWHO#&ﬁ%mﬁg‘f 71 E o A P T
75 BEREFRSIL ¢ R R DRZET 2 RRIEE R L

‘b s faw| s 4 (P v,P k,P.m,P o)-

(z) R é&p+édyF & (polymerase-chain reaction » PCR)
Fix WopE R AL B - e DNA & mRNA > KPBEREA > A7
EAREHE T ORI EEARFLRTT S Q%E"mmﬁ%fu}f{
}i,}i—"f’%%ﬂ BREE B o DU eSSBS F
R FLOFRERAG AR R HNIRA L SRS iR & F"/E:.
FoATEAEOR A~ TRAL F ABSAREAE L P SEERR S
e AP B RN LK EBO PCR 7 4 S Faddr1 £ o
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L

v kP EIE
(-) =RIEER
BRI EG E DR BB V2 FHFR AL 0 B TR
Ao A o ERfuRe AIBEHRERAZ LG TR - a3 o
oHp 2 A5 (Ae s AR & ﬁa43 é'ﬁﬁ) bR Hp 2 A% Ry A X P A e
iE 2% e b

B e B PR

(=) ERFrzfie:
LB R en(TET A L E AL Y (thinfilm) % B & & % (thick
film) = f& o

FAL ¥ (thinfilm): ¥ FfEZ 5 PAEF 2 AR L 0 BELig 3k
pﬁ%&ﬁ%g%%’?%{ﬁggﬁﬁméﬁW&,v a7 7
BAERERA CEMERA CZPER ﬂ.’ﬁr’ﬂﬁ}@ﬁ.’ﬂaﬂﬁ@
OFFEARERS - BRI FNBRpREM ) AF A A EpHEaOfFRT &

TR PETFESERA

N

B & 5 (thickfilm) : ¥ 2478 F 3 24 AR %> "Lrﬁ}:%- A3p
RRFEFHF AP B RS o FIE RS n R A
AT o ATILERCE B IATE R A RALE F O R A
MR AARR e E o B L PRI AR R LT
PR o AT a RAAEEKLE > BOORERA
B FEASEZEFRE PEY 33 5% D5 T EY o &
HERDETRERE  ERELRY ERADRA -

*al -&lnl
-nJ 34
e
=
Jo
]
Ew

\\
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() 3 T2, GGl ry (Su) B2y - =
(2) EM¥-skfpPiaFo By

(3) o pisd kg S BIIcE > 230~45 B4R -

ftw 2399 5% E & ¥ (thinfilm) > 2k T 24 §0% o

(4) £12100%° BHEZI0F » = 2ic% 8% -
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2. B i ¥ HliE

(D)

(2)

(3)

(4)

B3kt B 91 40 (10~15ul) 2 & F %
S iF S

MY - gz bk FASEAR) B Rl
(ﬁ%l}ﬂl%ﬂ"‘v;“)

Ld ¥ LB PN th B (T~8 ) 0 BT P < g 3
LI L p e p s (T-8 B B& 2%
OIS B BRI Y L EiERAeTT GTAe R

SRR RESF R UEEE SRR T
¢

B PRRIEELT LR ST LM Y ek

TEAGEE S AT C LB SRR TR RIS R
=

TER S AT B\ AR NN

JEIREVEENEE - ﬁﬁx‘;{[ﬁ]#%ﬁ

7. iEENRE
f@,ﬁbﬂsr—m*ﬁﬂﬁ

gREFEFE R
1. C{EEEhEE >
IRFAESNRE - AT
IS ARGEENRE

5 N9 AA g zwts b M- Tl LG
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(2) % RBYUf-H#EL I (Giemsa stain) 2
1 fell$dik:

5%2. Giemsa % ¢ /% > 12 19 ml gifc ¥ @7 e ~ 1 ml Giemsa J
e (- R ARl (EhL P ALY TRAT AL T
Pr T RRHT s A 'iﬁ‘ff«i“v'li%ifjﬁ?i—’i’eg )°

2. %¢ :

12 5%z Giemsa % 4 R Rk P 0 R I PFEF N30 44 T
%%ﬁ@%ﬁﬁﬁé1&40»ﬁﬁ?@wwm%ﬁbﬁﬁegﬁio
(B¢ PR ~ 8 b B 2 B 53 7 IR EAR R @ 7 WM B )

3. kit
Begh BT TR o podokd - SBE o o R A RIENRY
ook R T A RE P RITE (AR T A EE) -
4, BB ERAH
Bk % =% (phosphate buffer » 6.7mM » pH7.1) :
0.41 g KH2POA4
0.65 g Na2HPO4 - H20

ped 1 o= AW pH7.1(pH ™ 7.0~72 5if ¥ )

(z) Hk&wex

% kB R 1000 B sLsL e 0 E S AR T 5 300 BALEF
BRI 2R edbiiR sk c B RAZ ZBEE () A3E
§ 2w o (2) i d RMEF LI H (wEr) e (3) 4l
BEEZRATF T RRMRERLLLEART R RS
RERAZT R F BRI T LG P g o
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- BRRAVLEE
-) FTH
&‘WP%@MNNLfﬁﬂ@ﬁ’gﬁiﬁm%@a%;?
WAE® A B ¥ 4 IR A8 (ring form) » F#48 (trophozoite) fo 4 A
#F (schizont) = B4 ¥ A) 4 :

1. B Al (ring form): & % | R B 2B F125 395 pL3 o2 oL
PR RA AT T ALY A AR S TR

2. BH R (trophozoite) : T At 4 £ 18> RS2 Hp > P f T
U EHD RPN F 2 Fefed FRERTFE o

3. # %% (schizont) : =3 X E e Bz e 4 » Bdos 4> -
%mﬁé%ﬁ“'ﬁﬁﬁﬂWJQ’ﬁ@ﬂi—zﬂﬁﬁﬁ$w%h13%%é
PRI e e R L P e A R R R e TR A AT
i%,j.*‘u{év\)}l] ‘| %8 (merozoites)’ ¢ % 3pfforr o m B OB RN T AL
LAY Firan R E A R F BAew SR o ot F A A D
g@mé—L&Bﬁfg%ﬁyanJW@*ﬂT»@Qw%%W&@
AfaE A T o Flpt F AR A TIACZ F DG - Tl o AN R AT
LR AFERORT] RS LREAFROLF] L afpR LR
PR

4. fz+ 18 (gametocyte) : i @ g L pFHp ’,';Kg I e Mgt &
HFPA oI MAL AR G % > % % 78 (schizogony) *® 5= » e
A S EAEI £ A F L et M 20a s MR ¢ R
%’?ﬁkﬂ’ﬁ“@¢’Jﬂmﬂﬂ’iéﬁﬁ’%%’ﬁﬁ*’ﬁ

SALE AR G R R S S

(=) EhsPRRAH
1. ® p & R A (Plasmodium vivax)
pFER o s IRER A RPN H L > 2N
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(merozoites) % ¥ I|4 4| %8 (schizont) ehpF ¥ H_48 /| pF > #7100 3 i
- 288 - X FPRRADEDF TR L BN RS
SRR IR SWAP AL N w+whﬁw TR ien Ikt o %) B
Ao v P e | fhim e BT (cytoplasm) A AR E A4
(Giemsa stain) % ¢ PFir R % ¢ > me R ¢ > % 24 ) pF{E;
= Ik kA8 (ring form) 0 4pF 3T iz lﬁiﬁﬂl/4~l/3 X O BESYS T L
@ E e f ® A5 05 (ameboid trophozoite) 5 4t BF cim e B € A5
= ZE 0T lﬂ;;lfﬂ*xﬁaﬂﬁg‘m#‘rﬂé\— ’PF‘”EE"::E 3‘%%?%1
WA HMPN R F L DR TR N A gl /T*‘«EG'*
L2 @ (Schiffner’sdot) » B &y g~ > ol = EdEH - 7
Paﬁ%ﬁ%, AAEFA > § FAHRB T L HHHEI S PR
s B A, 12~24 B 4 4 -] 88 (merozoites) © L3216 > ¢
%ﬁﬁ‘i s BB ASEEBBR 2 - e AR R AL MR
ﬁ:%\ Arphzans ] RSN BRIl 0 ¥ EFATO
e IRFED et F R AR > n RAREIR PR S Yend F AR R
e ¥ AL B dm e AP B T E TR {a’?ﬁﬂg » £ H F BN o fe
WAzt - BRARBAM AT FL DL EWA LGP
ﬁﬁﬁ%ﬁ%mm’ﬁﬁﬁéwﬂwﬁ#h°ﬁ*’Eﬁ%ﬁuﬁ
’-[/,I\zj.ﬂ,\]‘p%g"q frv"l'l)@;"”f’ Fim
o

T

FIEL

W PR R DR R

(1) AR 5 o 3R e 1/3 o

(2) EH R 2wz T ek = ket & o

(3) A F 4 i TR R (RRHMPEY L) -
(4) 7 8%t k2 d 2. 3% \w B (Schiiffner’s dot)
(5) ~ A%z 12~24 B~ | % (merozoites) °
(6) o P VA LI MBI o
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= PR R A (Plasmodium malariae)

Gi PIRE R Bt o 2 B RK M (ring form) v H s fE < o 2 F]

RETER > A e FTASCE R RASED ] o Bk

WP ven - BE e TR 0 MO Puean i - 2o e

R AES AR AT o SR AR LG Py

PRIk EE ek T A5E R > BRI R A - A A
J

AR B (bandform)’ 2 B LIS Y fé:T‘Ji, !
o R Pvde s o X R md o dkp e 5o S ARHEPE F
JEAPE ¥ B ¥ 2N (chromatin) eh ¥ — #f > B AHX (5 € (b TR

R IR o PR E AL BB (S 6~12 4 ) 1
(merozoites) » T3 8 i » 11 d HIFF 2 ¥ SR T HM (rosette
formation) » A& & 4 hiz L A WA > LI G ) o LA AP
Bo o IRp gt d T2 pF o FpE = X FH- K
Ao+ BBEE 00 Py, o fedie] o & Z3Ek (pigment) f2 % P & % >
A ETAE NN B > LA RN EPR A
W= PR R AR

(1) #d Fv Bk @Ep) > B LR

(2) BT &2, e & e

(3) & ZAk (pigment) fefE® £ 5

(4) L F 2 Nlow A RS ko] o

(5) B4 5 5 % K4 (band form) > ¥ H 38t -

(6) ~ 2% % 6-12 T & %] ] % (merozoites) °

3. EM R R & (Plasmodium falciparum)

B RIS 0 BT IO R 20T T HCR IR T 0 A
%ﬁﬁﬁ%’aﬁﬁ%%ﬁ$%4?f%4,%¢$ﬁwgpﬁ
Bul o e P EFRLAF T L A B BRMY AR - 2
ﬁﬁ%%ﬁ’*#piﬁﬁ<#w’<#W@@ﬁwPr%@mﬂ
B ol LGRS S - RER R Skl

PR TR 4 TR BRRRE o F AR BRSO
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FATUAF AP Y 7 NIt Fa P o B PO
RAMP h2 e 4 > 22 A Ao § EARS B 3 X
ﬁﬁl?«* R B 4 %%m‘&f‘—aﬂﬁg REW - A M2 - o
iR I3 PR, AT 8~24 1 (L3512 B) » 4
ol fp gl mTER 36~48 ) PF o £ R —{L}]’%w P8 oX NP
BB ETAE MBI FL R cRERERAF S Nl IR
g o Bam g NI Maurer’s X B 0 i B @R[ ET R
BE e L e E 2 Al d ) Mo W A Y psp T
% f e R o P e 8 (macrogametocyte) 7 rRdRdR 0 44§
ttv‘ LR Bl ERB o R Z AR M
<+ %2 (microgametocyte) ‘t gt E > A HELS > Kz d o P
T

'g v NN 5 —%_&F}_}w —r’\,}»-;- ‘i o

) )
X =

—=$

S >

/\ \%q“\
) Pt \‘3"‘_
ﬁ‘ ke

L PR R N gk
(1) % 8] mdwmz M (ring forms) > 5 2w 3 e /S
F1/5 0 TR AT RE bk SR (AL AR o
(2) FLIERA s Ikp 55 B Bkl o
(3) B EHHMIIA R \A#H’:ﬂi—*}“”@%ﬁéo
(4) AHMS L L REPET AR ETERR S o
(5) Fe+ #7505 50 ko g Bk 20 Jé”’i#

4. P FI R B & (Plasmodium ovale)

“PFIE B f 21922 #4d Stephens e A 2L g T - H {8 b &
Poasd XA PLs FERMAE REAGIRAES PR
R ER S N Ak S RCUARE o RAA R P om.
BB RPAANRAE S g MNP T A AR A R e 0§ RER
Bl Py IR > @ 22 Y Pmeg  h450 F4 g
€W~ ~md s 4 5 3FN (Schiuffner’s) srgh > AfA4FEEE R 4 x IR
LA RA > HBG I AR A KM F S
Bho m IR AR BB s Ao e Py rE
FEGSFNZ A o n P A A A8 ) PF 0 A e
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Pk P

(1) %‘M\#ﬁt/,g\; Ll kT RIPRA, 0 e kB BEARE
R TP S

(2) B Y ; Fw IR E R /3 ek o

(3) » 487 6-14 B~ % ] ¥ (merozoites) °

(4) 3F ~ sz 8 (Schiiffner’s dot) 1% ¥ P &g >
¥oadk g v

(5) A # 2 i g ES o

() BEEPRRAGE
1. &3 - 4351
B el SR W E A S B AN E e ok 293 L5
SRR AL RN A AR I R 1
e URAME S E KA (thin film) ¢ 5 %2 R A &K
ik MR FEEG o B RA (thick film) A5 B APE 7 353 > A5
Folt k3 4B o B AL P2ZRRAT TR F oo TP EER
“iﬁ?%iﬁéﬂ°i@?@ﬁﬂ’ﬁiﬁ¢M% F] o E Y
w FRengpd A5k < ] R #Fﬂfﬂ L 95% o ¥ il (Schiiffner’s) 7
F o mEm S T F A% (Maurers clefts) o & & & & ¥
A R B G  F RN ES AR ES o R RE
§ oo IRehinie Fe AR A AR M T ¢ SR g R
7 —’?—*{’ e FF‘ Rk d B o oo 5 (Platelet) & %
d o0 B R ek > SRk B X R H - ¥R
QLS EI YT P R
EANEE LR EAZT > Pl ¥ ¥ R oR

~

\\\

&
P DA R AR A AR N G A AR AR
ARG RAFRER AL F A MG R g
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VEE -G kRS AR AEY 22 BRI R A
Ao IR FE D A RAAKF ] A gAz ko B AR A
REA R > FFF R e

VR NP

2.

(1) FHK¥ (ring form) : 7 L ¢ 7
fn v B B A Ao iE K AR ﬂwmﬁ%gg, Ry B - A e fe- B
dn e % ke B e lw e $% 607 i P i 4F i dash ) (
% 4 %r R (1) SRR (o) F K W% R R ik
d AP AR e B e A e gk P STengR ok R o G pE
f.;f;:wie FELRA > a2 23 o8 s (O)e - 58 g LRk
&ﬁ@*ﬁ%@’ﬁf%a{%—ﬁwﬁw,mpfmA | Bk B8 e
dn e B B B Fre ] o e B SR A S BT e A %
RH AT SR E P f oo PouanBok il e oot i
ER o T PAA P - A e RPN K T A o Ptk

.

RO PR Pl o 2 kgl eh e T AR5 € e pE IR

(2) HH % (trophozoite) : P feEd4{e P vend i d - %~ >
FHE TS 3B P LOFEWEERRE A 1B SRR R
i Aok TR AP SR FEEM IR R WL R -

PHGRME PRI PvadE B S P e et BT e 0 5
FEF LR e TR ST EA RPNV o P T A fi chimoe
- - % 22 S0 3 - s i R 2 B
ki d PRl 0 ¢ B ALE § AR RSk A ek Rt e
PR s BRI YRR CETRI AR 3
B VAT R N ’}*F"* D RE e R FIM A B R EER 5 - B

FIEL o 230 Pmendmdo d > P50 = 204> > 2 PRy 0 F

(‘I

=\

e

2
b

222
¥
)
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(3) A # A2 (immatureschizont) : A& B P 7 b~ &B Rk

ﬁ*ﬁﬁwwmﬁﬂinaaﬂxﬁé,ﬁﬁ&g@aggﬁﬁﬁ
‘m”?’%ﬁf&% WTIS“'\?\;]J—
B Pmyt Povl- B

RGN RABE FEH S EBKMEERFOR -

% H B Py A Pvend & brpr 3
S P LA SR P o 1

(4) = # 4~ 4% (matureschizont) : {ri& & &£ A #7 0 ~ Ripk » ¥

Pl B RA GRS BT R S AERNY SRS
o

J fufE S kPR A A2~ 2K A A R I

ot PSR ERRP O DI P A B S 2 A e
ik -
(5) fpe3Hl (gametocyte) D Pvr Pom.owpd fe S B o 35 B0 R

-

CH g e AR R AT S P LS A

*);Z]jﬁb’;‘:]'f_;{’iz] a?%*ﬁj",fg,}igj;;&\?%o

NV

(z) oo

btk Piedh? LR RPTE AR ABY 0 4 BEP STF A

PR EDFET RS BED DT FE o Fl - B mrER IR e
B3 2deT

1 RRAMY :

Pk (Pv) Z PR (Pm)
EEHREFRE RS IR (o)
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2.RBERAFTH
BoRH-R FPf T H-A A A -S
EFR-T 4 k4B e+ H-G

3. RRAKLSE

RRAS ¥

(1) 58hf ke 85 - BRFPMG 10B 2 RA > 285
4+ o

() P ZHERAEALFPE - BRFMG 1~10BRA - 585
4+ o

(3) “HRA AL FE 100 BARIPR 5 11~100 B R 2> 6455
++ o

(4) 0 Rf T B B E 100 BARIT N G 1~10 B R A obr 3
+ o

G e -

i. PvRASGH+ & * ¢ 5 FpRRAHT w7 7P FHhmk R
LIRS I S i BRIVAR AR - S DR B

ii. P v RTA+HSHGH fIA{L TR PRRAT AR
ok IS S U SR S (SO AR RN L

ii. P m R+T++S+++ ﬁk—f@. TR Z PR RAT R LA Bk
B CHEDRZ P B lcs A8

iv.  PfRHGH gl ¥ G BIRERAT L F L HTRRAER e

FRY o

v. PV REASH/ PG geRa ¥ 0§ WPk BRI R AR SR
Ao BPERAT N ALK P B d T M TR
b ﬂ—é f‘]?ﬁ‘ﬁ"’" efie + §8 o
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1R R A (Plasmodium falciparum) &% s 5 35 i

O
€$°
€-9 -

9 10 11
y [7
‘Qﬁﬁ
13 14 15
17 18 19
21 22 23
/‘:';fr 5
25 26 27
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Lk

A
020

20

24

28

1. %k 7
2. AR (- 5#5%3)
3.4. KA > F 5 B

EBREHA- Bl gp
EERERY

1011, = B2 & 23—
Bilod TP

12 L ReFEFEH - 57
R EE TN

13. w33 A5k a1

14, & B i $o 4 F Bk &
¥

15. im 5 B 404 B 2

i ok

16.17.18.19. R Ipief7 L
A2 preEas 2w

20. & # e B 18
21.22.23.24. & 78 ¥ enfe
MGLEP RN R RR)
25. A A Ropd e R

26. = $oepid e 8

27. 2 A g ge S 8

28. * R aejr S A



B p g BB (Plasmodium vivax) & & & 5 35 &

G0 p{ 4 ’
VY. ‘ " lé@'ﬁﬁﬂkfﬂ
% O &
2. T 1Y
1 2 3 4
MMM i B R @
4554 2k
4. 57 RERZLFFH
5.6.7. 2% ¢ &2 feal

S B

£F A

8.2 B K = EH A
9.11.12.13. 1 # = 2
bd ok

10. 2 @ F F = 500 H
14, % e 6+ 1Y
15.16.17.18.19. % it = &
Az o R

, 20, & } 4 2 1

g 21.22. % 7 2 o W
93, & B 24 et Y
24, % Hopiped

21 22 23 24
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% FI& B & (Plasmodium ovale) & % & % 35§

17

AP

n"‘.

15

19

12

20

2 Av

1./} B Rl
2.3.4.5. % kAl

6.7.8.
R LR g EES 2L ;'

9.11.12.
EHR S22 B

10.
EHREH2 ) Ap A

13. 4~ 8 2 & B ¥

14.15.16.17.18.19.
EAHZ AN

20, & #HpeF 1
(352 F 3 <] B)



= pERA (Plasmodium malariae) & % & % 35 1

13

17

21

8 ¢

19 20
23 24
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1. Bk 48

2.3. 4. B4+ st g
o A b 4

5. % Ay -
5 FOERKE R

6. FHFFKiEHH
@%?Ha,jhggﬁ

7.8.11.12.
» & FH

0. ¥ Fisd A (ERA)

10.13. 14.
SREFE (FRE)

15.16.17.18.19.
IRECAERAr ESAR AL |

20, = B4 41
21. A% Hazpped
22. A & Bepir g
PRREE S X A ||

24, & Replpe T 4y



TR R A

(Plasmodium falciparum)

War fESL ¢ B K o & (Giemsa stained thick blood films)

F 4 (ring forms)(A> B> C> D> E-F) t ¥ L B5 <17 &5
Cme N VTS B feiR Bk o Yo TR im0 F I R o R ES
i ol et 122 0 L L ERRE s (A C) o

%84 (trophozoites)(G > H) : £ % % > b MmN ¥ B R AME
PRI > 0 RGBS EA S RME . FUBREL Y R RA
% PR A Bk e Y § Bl 5 A AR S Bl o

A ZA (schizonts)(I> 1) 1 F 220 % fui i > FRTIM A7 ERER - 8
JELFEAAIMLA BT 98I U BRI T2
fie + 48 (gametocytes)(K » L) @ foid ko ¥ i dpfe £45F 5 » B X

AR TR LR SRR T UL RS

W
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TR R A

(Plasmodium falciparum)

War ER ¢ B K & B (Giemsa stained thick blood films)

A1 (ring forms)(A > B> C» D> E - F) @ fw¥e H{cimbe P75 fi § PF i
BE (~~) F B (1) fagivEs (0) A4 e FERPES
LA A Gk ¢ TR 0 A e PR L (O)

## 88 (trophozoites)(G > H) : ‘wPe B &  FF B € FAn 3 & > P FFlmie T €
MR A S E (pigments) 0 BB o B AH P BT g SREBEUAEE o F]
iz s 5 AR (Maurer’s cleft) &% i #aEing e

A Z) 48 (schizonts)(I> J): F > % Bu i > L3 ErpEn > A4 8] @
BE N8I 24 BAA M TG fod K P TR RApR o
e+ 8 (gametocytes)(K > L) : 25 f4F3 £ X % 35~ 4 B3~ 4 %3 -
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PR RA

(Plasmodium vivax)

Wit fEL ¢ 5k n * (Giemsa stained thick blood films)

A &> -
= * y‘" !
E 'j ) F

Fok 4 (ring forms)(A > B) 1 ¥ Lk d me e d e o 7 4o
R BIRR R e ot PR EE R AR IEL Y RS .
#8 4 (trophozoites)(C > D E -+ F) : i [T +e » 3 g gL TR
WGP TR R R E > RAE S R AT RS 0§l R IR e
Fe o BB G e i L F sy floa 3o

A B8 (schizont)(G) @ feiE A o P97 X RAPF > B dt £ n AR
Rofi € sl ien B2 ko0 3 12-24 B4 A H (merozoites) > L3216 B -
fe+ 48 (gametocytes)(H » I) & [f]17) » ¢ ZIpRATT R 7@ hmie Fe o
Ppfie+ 48 (macrogametocyte)(H) % ¢ F & ° *r % » 2] 7 R B S

zefie+ 48 (microgametocyte)(I) % ¢ FHg>t# & > 5+ @ g o
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PR RA

(Plasmodium vivax)

Wit fEL ¢ 5k w * (Giemsa stained thick blood films)

U ¢ » 8

* "
B C
.
. .. . »,
v L .R
E F

B H (ring forms)(A » B) @ fn%e e Prich o ¥ BB <17 A
B ks F MR TEERT 0 A e PR RS (O)-

&8 4 (trophozoites)(C > D> E > F) : R # < » — B3t mre Fra ¢ &
S e FRERPA T RP AR YRR NG S B B
Flon TREEAAELIE MRV A mak - Bkl ZHREFAM -
A 8 (schizont)(G) : Ao & & ¥ #1 L~ RAp b > ¥4 £ fos IR R
d g Mol BRI 7 12-24 B & %] %8 (merozoites) » L3516 B o

fie+ 4 (gametocytes)(H » 1) foi@ A u ¥ #70  RApk - R AA i ] o
Ppfie+ 48 (macrogametocyte)(H) % ¢ F & ¢ »tifllg > ] A B

2 fe+ 48 (microgametocyte)(I) % ¢ F 4@ B > #%~ @ R4 o
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PRIR R A
(Plasmodium ovale)

War fEL ¢ Bk o & (Giemsa stained thick blood films)

3 of o
T 4 %
e & #

Tt 4 (ring forms)(A 0 B) @ P Ficimie pige s o ¥ R OELEL <17 A
Bk o 7o g e BE X RAS o i Y Sz il 0 7 i

ZEZE (Q)-

7% #48 (trophozoites)(C » D » B) : +1— B » A8 ¥ 5 B% 3 FA DR,
B R 5 Aol TRARELR > FA B - Bk od 2 FRIEF LM -

A 748 (schizonts)(F » G) : foid kv ¥ TR A RApl » ¥ add £ i i

Brfch fL € ol ied B o 7z 6-14 B & %] | %8 (merozoites) » T35 8 B
fie+ # (gametocytes)(H » I) frii ko 2 #70 ~ RAp e - R QA el -
Ppfie+ 48 (macrogametocyte)(H) % ¢ F & ¢ *tifllg > f2 ] @ B o
zefie+ 48 (microgametocyte)(I) % ¢ FHg>t#® & > 2+ @ Rhdg o
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PRIR R A
(Plasmodium ovale)

Wit EL ¢ B K o # (Giemsa stained thick blood films)

o

' 2

oA 48 (ring forms)(A > B) @ <] B PR R AAD L i TRB > e
Fos oo F R EELEL 17 Rapghlk <o 7 g PRt TR XA i

A TRk F frme PR ERE (O)-

##48 (trophozoites)(C» D> E) : #%— B » & F chimre F > HH 5+ &
e P70 B R g SRR s B d 2 G REFT AN
> F| 48 (schizonts)(F » G) : feif st # #7582 KA » F At 2 b 3
Brfelofy € 55l ien B o0 3 6-14 B 4 | # (merozoites)

fe= 4 (gametocytes)(H > 1) L 17 > &7 p o Rfueipin 3 5 % A& o
zefie+ 48 (microgametocyte)(H) # ¢ FHg ¢ B > i+ @ Rhdg e

Ppfie+ 48 (macrogametocyte)(I) % ¢ F & ¢ *tiflig » $2 ) @ B o
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P RRA

(Plasmodium malariae)

k48 (ring forms)(A > B> C) : 11— B > fiske ~ 5w ie FA g kA o i'f
Fameed > REPRGRAEK 29 BIR RIRES R Z kB 2 A
kAT Do

## 48 (trophozoites)(D » E) * & AR & 35 5 382 - #1- B > ¥ 5 IR
Fé opgiFhd A d F o e TR BFA T RaEmEg i B o

> Z R (schizonts)(F » G) @ 4o ik s ¥ 475 & RAple » A B MR 7 6-12 B
& %0 %8 (merozoites) > T35 8-10 B » A | W F p R R AL o

fie+ %8 (gametocytes)(H > I) L F12) > &2/ p o R fchtpin > wf] » & 4
R e & o ppfe S 48 (macrogametocyte)(H) % ¢ H & ¢ *t il > Pl @
®% oo 22fie+ 0 (microgametocyte)(I) % ¢ FHg>t P B > % @ Rt e
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P RRA

(Plasmodium malariae)

War EL ¢ B K o & (Giemsa stained thick blood films)

Bk 88 (ring forms)(A > B> C) @ = PO R A cnTh i R TR R B ok
Ao R EPRRAD] c WM FERE S A femt PR EEE (O)-
B4 (trophozoite)(D) © & 4k & % A F25 > L B PR R A s 0 HUR
oA FEGEHES A RME AR Y PRI mE L -

A = 34 A4 (immature schizont)(E) @ %4 A = 2 B » e Fay A4 H o
7|48 (schizonts)(F » G) : feid # = fpin > FRAHME TER > B 7
6-14 1 4 %] 48 (merozoites) » FIo8 B » EAR S % 5 B¢ AP 4 o

fie+ 4 (gametocytes)(H » ) frid g o # #7L < RAp kb - RAH Bl -
$pfie+ 48 (macrogametocyte)(H) % ¢ F & ¢ *vifllg » f5 | @ B o
s fie+ 48 (microgametocyte)(I) % ¢ FHg*? @& » %+ @ g o
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gﬁlﬂQ;%L 3'-_§E;¢ﬂ;%§‘é%~gﬁ~
(Liu’s stained - Plasmodium falciparum)

& w % (Thin blood films)

ERPERAGE AAEE2 cn sk ¥ 2P ¥ LY LR
(ring forms)(A-K) = #5 #p /5 # 48 (early trophozoites)

Aot PO RBGR A X AN FNIR A ERAH o B LR R
gk (Ho D) 2 B kg2 k4 (appliqué/accolé forms)(F > J > K) v
EX A BRI T 2R E)B G ¥l s 5 P
Jalciparum - 5.3 = # %8 (late trophozoites)(L) 2 Jn%s B &yt Fy B € %o %
B pme e IR A S £ (pigments) 0 & ZARS o
ERGTRGEENT TRPRARSEHERAZ AL LNl 2R
FOTRE S SRR TR ek A BE 0 R R AR R FR S A e

G BHRERARMML e TR e BB R OE B -
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(Liu’s stained - Plasmodium falciparum)

# & » % (Thin blood films)

> REET Rl B IR (ring forms)(A-G) * e
(gametocytes)(H » 1+ J) = 7 % (4 E#) /s M3 #I LEHA R L (P
falciparum) ¥ & # %k g5 o fe+ 48 (gametocytes) g ZAH H % 'ﬁ
LU N A e T B - A

> B s g 28 (schizonts)(K) % & 3z E# 48 (trophozoites)(L)
Zom e FELRER A FESF L Hw g (heavy parasitacmia) ©

> ERRRAAHAMILE T (sequestration) i dNIFEINE L F o0 0
ENmATEFE Y > FAERRER A Fa i FRAHM GLF LE
WA MA TR AKE  LRER RS B B S ERER
BA S AR TRk F oo
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FlAiqe-FpREhri
(Liu’s stained - Plasmodium vivax)

J & i % (Thin blood films)

_—

k48 (ring forms)(A » B) ~ % # 48 (trophozoites)(C» D> E-»F> G)~ &
%8 (schizonts)(H > I) % fic+ 8 (gametocytes)(J > K> L) ¥ 2 pF 2 R
5397 % e kY IR BER 4 (double infections)(C) # @ 7 & o
otk DO RIGRGRAE o REH N FREBEFT L TN AR R
P2 7 F = %8 (amoeboid forms) 2 4 fcde @ 37 X sa gk (Schiiffner's dot) 45
WY P RERAF S AR in 3k (reticulocyte) @ FR AR S i
RS RFL D A G AT e 2 anF iR
(Schiiffner's dots) » ##48 A % 4 @ iFw ¥ » X fuRe HPE > 7 i g3 5

tmo| 2 N T g o
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P4 -FPERA
(Liu’s stained - Plasmodium vivax)

#& & & 5 (Thin blood films)

FA 4 (ring forms)(A > B) & §¢ 2 @ T (cytoplasma) % ‘= d 2 4 d T
2L (chromatindot) o B k4 G A on R E /S0 1/3 0 FAji4e > 4 ¢ FEkl
Bowa T LEPELE (- BRERAT A BEI FE)A) -

5.8 %= # 48 (late trophozoites)(C > D » E» F» G > H) wm® J7 7 A ¥ & »
s enfe X ¥ 48 (amoeboid forms) 7 & AR p R R B2 ke

F = 34~ 248 (immature schizont)(I) w®2 7iE {7~ B¢ > lwie T a A A
A o = 3 4 88 (mature schizont)(J) ‘w¥e Pifrinie o B = & B lnie
FRISEF - Bloretr > ) 1224 BA R BRI FHY @M -
fe+ 48 (gametocytes) T [F]2) > & BRERATTE FIE L mie F P o

Pgfe+ 48 (macrogametocyte)(K) @ % ¢ F & ¢ % > f ) A RF o

s fie+ k8 (microgametocyte)(L) * % ¢ FHg» P B > %+ @ £ o

144



FI R -"RLE R L
(Liu’s stained — Plasmodium ovale)

J & i % (Thin blood films)

¢ .9
-
é
A

4o

Tk 88 (ring forms)(A > B> C) ~ 7% # %8 (trophozoites)(D > E+» F» G » H) »
5 B %8 (schizonts)(I° J) % fie+ 48 (gametocytes)(K » L) % & pFip 2 R &
P R i MR Ba T AEPEA - BRRALT A BRI
2ZL)B) e PRIE AT F XN e kB S 1/30 2 H AR p R
SRR o X PRIERAR R i s AT 609 5 WERIFS 0 ¥ GBS (O
) kB e “,f 7% Hp TRk R pE P ob 5 27 < sagE (Schiiffner's dots) & FE
Bw iy oo

AEF 61 14 B A o fed M AR IR, T bR S JRA o a
o PRLERAF A B iod ot (reticulocyte) > FIM AR F oo TR §

L o ARFA DA G ¥ 7 g3l 0 Schiiffner's dots » F iR A B
1 RliTe B o X Fuge APE VR | # ¥llw-] 0 Schiiffner's dots
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Y

FIARd-FRERL

(Liu’s stained - Plasmodium ovale)

#& & & 5 (Thin blood films)

b

P[RR R B 0% B Bk 88 (ring forms)(A 0 B C) {x¥pfcf p o B A E
Ao fP [FLRE R A eeF X sa gl (Schiiffner's dots) i ¥ fURE D sk o - BFop R
BB iy DI o S F L H W (trophozoites)(D > E- F» G) &3 - PR
RADRET Vi EVFPRERARE S » 2 5 8RS {oiF
Lo PRIENERM | ARG FES meFirind 29 TR R LD
frm IROR < T VIR Bg e Schiiffner's dots » Az x IR F AL Y -z A 2B A
ERR R TREK  FRIE R A EE > BEESO S IR o

A % 34~ Z 8 (immature schizont)(H) fm#e 28 74 47 > me [ & 4
A o 23 A B %8 (mature schizont)(I) fw¥e 2 fcimbe B A Z & > & B lwre
FREF- Bwredr 53 6-14BAZ R EASZEY 2B -
Ppfe+ 48 (macrogametocyte)(J > K) @ % ¢ ¢ il > Pl A RF o
2 fe+ 48 (microgametocyte)(L) @ # ¢ FHg ¢ B > fx+ @ Rt o
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FIRd-ZPRRA
(Liu’s stained - Plasmodium malariae)

5 & » % (Thin blood films)

S @
@ ® @ @

k8 (ring forms)(A 0 B) ehdm¥e B A T i IR B I F o

oL 8P /5 48 (late trophozoites) % ¢ F & > fwfe F ¥ 4f ¥ ESAREE B
w3k A, k4 (band forms)(C > D) F R E = p g R AFEFF
Hro B EEMwie e 7 a0 & PR]A; 0 p 7 - B~ 3@ (vacuole) i iR
g3k X fiLg ikt (basket forms)(E - F» G H) e

= %4 (trophozoites) ~ 4 %4 (schizonts)(I > J) % pe+ 4%
(gametocytes)(K » L) % 2 2k R A 357 % fd @ I

k88 (ring forms) #&> MR B F L R ¥ L~ A48 (schizonts) e

e+ 882K o/ p R R fiehdp i > Z2fe S 8 (microgametocyte)(K) % ¢ B
Fexr P & pfe+ 48 (macrogametocyte)(L) % ¢ BB ¢ vk o
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WA ERAS - BEERERA

(Wright-Giemsa stained - Plasmodium falciparum)

@k & % (Thin blood ﬁlms)

> EWRERA (Pfaciparum) &~ L fEE#2 ko ¥R B LpF
8 % Tk 88 (ring forms)(A-H) * fL% #p /5 48 (early trophozoites) °

> Ak PR REGK o REEX AN AR ERAHE o 5 B ik
2 Tk 88 (appliqué/accolé forms)(A > C D E) 2 €4 42 w3k (F>
G) 2 #VrRE%: F -H) > #wndziEERAL (Pfalciparum) o

> ¥ Ed 4 (late trophozoites)(I) him®e T At FFE § Rl R 5 > o R H Y
Tt WiT o R )l = el AR o BME R ATRKHEZ wie
FeRx ~toe ~HE > RiEH A -

> gk (FER) RS M S EE R A (P falciparum) hE & Tk
¥y o o+ 4 (gametocytes)(J » K) g #4874 5 55 AR A% 21 %

+t-x4¢d
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MA-HPAERS - FPRRA
(Wright-Giemsa stained - Plasmodium vivax)

#& & & 5 (Thin blood films)

3

> BpRERAFD LR in sk (reticulocyte) » AR % iniod TR RS o X
e ARE2WL L RARE L ki ERABAT L (B) o
> K H (ring forms)(A > B> C) ~ #F# 48 (trophozoites)(D » E > F» G) ~ » 4

4 (schizonts)(H » ) % fic+ 48 (gametocytes)(J » K+ L) £ 2 2t h A
ESN L O A

Aok P RBRA o REEH RN 0 F A A H 6B T AN A5k R
2_F7 3 ¥ 48 (amoeboid forms) - 8L¥p iE &4 (D> E > F > G) w¥e H 7 27
WE s e F Tk G L AR PR R e

> A48 (schizonts)(H > 1) & izw 3k > 7 12-24 B~ 4 /| 48 (merozoites) °
LSRN MR R R A L
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ﬁﬂ-ﬁ?%ﬁ%é' -FPRRA

(Wright-Giemsa stained - Plasmodium vivax)

R (Thln blood films)

> Tk (ring forms)(A » B) ~ ## 48 (trophozoites)(C » D) ~ 4 2 48
(schizonts)(E > F > G » H) % fic+ %8 (gametocytes)(I>J > K-> L) % 2 pFip 2
RRAEET %GR IR

» s2fes 8 (microgametocytes)(I > J): 4> k= d % 4 F (chromatin) $g3t @ & >
2% @ Rdt o #Efe S 88 (macrogametocytes)(K » L)t % iz d 4 & H & @ 3t:f

> B poRRA (Plasmodium vivax) F 4 fiek iz 3t (reticulocyte)

MR A EES R F A s AR F T
w8l (Schiiffner's dots) » E2E57d % > A A B A B iFn ¥ > £ Fuga A

Flimo] sl d HE s

-ml‘«

7§23 > Wright-Giemsa stained ¥ it —?j % 3l d ~ fw-] e Schiiffner's dots °
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AR ELS - FRRRA
(Wright-Giemsa stained — Plasmodium ovale)

#& & & 5 (Thin blood films)

r.Y,

> R (ring forms)(A 0 B) ~ & # 48 (trophozoites)(C > D E > F) ~ » 2 %4
(schizonts)(G> H > 1-J) % fie+ 48 (gametocytes)(K > L) % & pFip 2 R &
B At Bl M AT AELR L (double infections)(B) o % “F [f]
BRAR L onio o AZIE 609 5 WA 0 W F F 4B (RER) R o %
frugte HFE 0 PRI R A % Wright-Giemsa stain # it 5 3 bw ] ~ iz d
7% L m gL (Schiiffner'sdots) » & (7% Rz d A d F2 Fd wmie Firgzd
BdE o

> A=A A4 (immature schizont)(G > H > ) fmre {274 B¢ > fmoe T
A e R # A AR (mature schizont)(J) wm@ frfeime o Bz > & B
i FRISEF - Blote > R 6-14BAN M ARSI ZREP S ER -
fet 8 (K- L) PRI L 8 <300 sk o PRRERAFZ bl
A iz w7k (reticulocyte) » FIpt AR F kool IR € R S o
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HA-ERERE - PR RA
(Wright-Giemsa stained - Plasmodium ovale)

J& & % % (Thin blood films)

w w»

nMADNeaAn

> P8 (ring forms)(A > B> C) ~ % # 48 (trophozoites)( D> E> F» G H) ~
4 % %8 (schizonts)(I > J > K) % fie+ §8 (gametocytes)(L) % & PF¥p 2 R B &
PV AR e MR Ba T LELR L (double infections)(F) o % “F [f]
ERAR Ao AT 6090 5 #EFIA 0 W F F 4ER (R R o R
Frug AR P FIE R A % Wright-Giemsa stain # it 5 3 $bw-| ~ 2 d
107 X s Bk (Schiiffner's dots) » 2 v ¥ Rz d ¢ B2 I mie Fiotz I
Bd F oo

> A& M (immature schizont)(I 0 J) iy 72 ¢ » e oy A4
A o 23 A 248 (mature schizont)(K) fmz P friniz FTa =& > & B wre
TREF- Bweed > 532614324 M > BAS ZH7 B - o3
(L) FAFFERA T s < na o3k o PRERAF A Lkl ik
(reticulocyte) » F]pt AR g A iz w IR € R 5 o
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MA-HERERS - ZPRRA

(Wright-Giemsa stained - Plasmodium malariae)

#& & & 5 (Thin blood films)

Y

Tk 88 (ring forms)(A > B) #&> J1IR > FE# 48 (trophozoites)(C > D> E »
F) ~ & %] %8 (schizonts)(G > H) % fie 3 48 (gametocytes) (I J) % 2 prp 2
BRB3Ev A% e A ¥R ¥ AL AE (G H)-

5.8 = # 48 (late trophozoites) % ¢ Fi& > ‘wfe T 4 ¥ pARE B
0 254 %4 (band forms)(C > D) # KA 2= Bk R AT Ao
BLEp A MR e B T a5 PRI 0 p 2 - B S 22 (vacuole) B &
5k X FLE KRR (basket forms)(E » F) -
ZPRERATEE >R XN o PR Ll n A ) TR ¥ ek
e R EFARE 1% L AR A (FIF 2 ke Echln 3f) 0 XL R
D RV S

Y

Y

Y
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3%'):%3 'og‘]i’%)ﬁ!ﬁ

(Wright stained - Plasmodium falciparum)

# & & % (Thin blood films)

> EWRRA (P falciparum) &~ L fEE#2 o ko BB LR B LpF
% B4 (ring forms)(A-D) * F% #p 755248 (early trophozoites) °

> ek R RIERA o PR AN FARA B B e ik
2 Tk 48 (appliqué/accolé forms)(A> B> D F > G) %2 €4F g % 2. ‘o n I}
B D F-H) 2 g% (B) ¥l 23
EMR R A (P falciparum) »

> - AT o A% e kY g PR (ring forms)(A-T) % e 48
(gametocytes)(J » K> L) o 47 4 (A EK) e+ AT EBRERA (P
Jalciparum) € & L ériedy o e+ W (gametocytes) g F4# 7 5 g

P AEARS T IEL A gAR-
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RBRATR R A 012 5 F

(Malaria and malaria-like artifacts)

Wit EA ¢ WA & ¥ (Giemsa stained thin blood films)

= P X B (Babesiaspecies)(A) ¥ Rzl fp € 42 v Lt EF 4
A E MR R B TR R (Plasmodium falciparum — ring form)(D) »
EMRERAF LS PN JER LK BB
RRRAEEEL S NG EREL

TR N ATRGRHT G g MR BEOE R A TR

e L NBR I RFREAS FE LG AW L LG e o

SR A ATREME A F LA KRR R T A
PEEBRERE S BAS TRV AL .

v ] s (platelets clumping)(B)
SRR PR R Bk B R (Plasmodium vivax — schizont)(E)
BRAGSHRT LB 2 AR ¢ ME > | R AN B

F =+ n -] (giant platelet)(C) J i p g R fhev] fe+ 88 (Plasmodium vivax —

microgametocyte)(F) » 2 B = u -] A5 B 447 ~ B fntiol » 7 Bk R fehz BhE
o(fFied 24 Fird 2§ 2me Faithme T 254 238
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RRATERAIZ$F

(Malaria and malaria-like artifacts)

Wwar fEAL S E K o F (Giemsa stained thln blood films)

Howell-Jolly = -] %% (Howell-Jolly body)(A) % &2 ¢ >k EHR B A% L0
(Plasmodium falciparum —ring form)(E) hi=d % ¢ F > LR RAT L FI hlw
*¢ 57 > Howell-Jolly = -] #8R]& s} & o engdd o

#8557 {3k (hypersegmented neutrophil)(B) # i7= Bk J £y s 48
(Plasmodzum malariae — schizont)(F) » = $ 4 #3124 ok A ¢ F Ml
2 ._\z_,g,\;x,j;,\:*:‘ }'}ﬁ:p j ”‘ﬁ}ﬁﬁmﬁ‘f'} o

Cabot # = Howell-Jolly = -] ¥ (Cabot ring and Howell-Jolly body) 'frF%’ 7 e 13
%% (basophilic stippling)(C) - o2 #F {1 & B & & 88 (Plasmodium ovale —
trophozoite)(G) > “FRIE i fcE #4+¥ L 2 ¢ 2 ¥ X mgk (Schiffner's
stippling) % % = & 5’%wﬁﬁzfﬁﬁﬁ3%&4¢fﬁ % ¢ B ; Cabot
# - Howell-Jolly = - '?ﬁ"'fr‘—’%‘ #2847 (C) ¢ Cabot % 5 % ¢ %% > Howell-
Jolly =/ [ 8 2 7FE S > "*ﬁé'ﬁ%&‘iﬁ}é e %Ik

E B (fungi)(D) R §¢ > uf p ok A e A8 (Plasmodium vivax —
ruptured schizont)(H) » = ¥ p R o Bk 2] s 2l v w Lz d B ¢ & B®H (2
¢ ¥ :'»—,g;,g{_i;,rgﬂ T IFRETRERAZRR L FARE SR R A
B (AAd 2 FirdsEd 2 mB 2 A31d 2 pad & ME) -
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gg,ﬁzgﬁ;ﬁ?gg,ﬁzgﬁgﬂﬂﬁVZLiﬁ'?ﬁ
(Malaria and malaria-like artifacts)

-&‘M‘* A4 &K & % (Giemsa stained thin blood films)

) P
#
,’ (! £ .ﬂ\ﬂ*.

A A THR P F iz IR P (stain precipitate overlie on erythrocyte)(A)
A E MR R B TR kR (Plasmodium falciparum — ring form)(D) » i
BRI ) B B S BB 0 A R R AR TR RS -

"%’ #& |+ 242 (basophilic stippling)(B) ¢ gk 353 & flon IR ¢k i 9P fLR
F By ens B 88 (Plasmodium ovale — trophozoite)(E) » i basophilic stippling # &
PRIERADEFE (2 d 24 FfrR A FF 2 me T2 LA d 2375
B gL) o

il HE AR o b 3k o (platelet overlie on erythrocyte)(C) 02 R R BTk
MR8 (P falciparum —ring form)(F) > & o | 5 F lon B PF - T P F ik
@*ﬁﬁ%4ﬁ’@“fg'ﬁ%ﬁ’%%%ﬁ~%@ﬁﬁ’fi~ﬁ%mp
9 BB HAUPEN ekt S AR RALF S Bl P 0 R A
BRBEL T 3 ok s d .f‘:m’?a%’ff 0
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RRATERAIZ$F
(Malaria and malaria-like artifacts)

WarER ¢ E K & ¥ (Giemsa stained thin blood films)

A AT P v E i w 3R b (stain precipitate overlie on erythrocyte)(A) & 02
EMR R AR (Plasmodium falciparum — ring form)(E) » fe 4 | Tk 3 2
BEST ik > a R RATKRMOL S TR A 2E hww o

< e ] 45 (large platelet)(B) A i & p o R fh e+ 88 (Plasmodium vivax —
gametocyte)(F) » large platelet 25 & £447 ~ #a ket » 2 E R R Aoz g3 (%
Fid 2R T AR ES L TR e T 2R S R

w - s (platelets clumping)(C)

Ak R p R R B AL e B8 (Plasmodium vivax — ruptured schizont)(G)
BRAFBKN NSO T Losdt s Y 2429 M2 I RAI 0 FITLEE
BRAZAE Ak SRR E S

Cabot Z{- Howell-Jolly = -] %8 (Cabot ring and Howell-Jolly body)(D)
A0 fP BLRE R B eris # 88 (Plasmodium ovale — trophozoite)(H)
RRAT LEI R e i > @ Cabotring 5 % ¢ A o
RRALS T 5 s > Howell-Jollybody % F2 ¢ -
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RRATERAIZ$F

(Malaria and malaria-like artifacts)

Wit EA S E R & ¥ (Giemsa stained thin blood films)

w o iEAR o IR b (platelet overlie on erythrocyte)(A)

A E MR R B TR kR (Plasmodium falciparum — ring form)(D)
Pl FEHEF AL T T R fme ) A B
o ik L PR > G EC R R RAT BB AL o

R ki 3k (sickle cell)(B) jza fenth A7 MRk > A EF AR )

A EMORE R B e~ i 88 ($R)(P falciparum — macrogametocyte)(E)

Sickle cell A8 8F i E MR R A< feF M » S B2 372 2, L L ERA
Sz BRI (B R led 2R Firh R Ed 2w TR AN 2L ERS F)o

Wi mv; ® 43 (degenerated neutrophil)(C)

A 00 fe RLRE R el ek B 88 (Plasmodium ovale — ruptured schizont)(F)

Qi el d PR AR OCE RAAN A M =3 RERA S (B
FR TR SRS TERUL ST ER T AR S FAR
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BRATR R AP 112 P

(Malaria and malaria-like artifacts)

WarER ¢ E K & % (Giemsa stained thin blood films)
~—— ; = -—

A AUk F o IR b (stain precipitate overlie on erythrocyte)(A) s 2 #F [F]
B R BB # 8 (Plasmodium ovale — trophozoite)(D) » 24 #| i lk 7 25 86 247 ~ #
Bl > 2 2R Rz BB (BXd 2 0d T dES 2 me 2%
IR YRS

E + & -] 4 (giant platelet)(B) sk iz “F FIR f B ] fe+ 88 (P ovale —
microgametocyte)(E) » giant platelet 75 s 2447 ~ #h Btk » % E ok B Bonz B4
Bo(Adied 284 Fird S Fd 2 me Trichme 2 pad 437
) -

o] HE EAE i w IR b (platelet overlie on erythrocyte)(C) A i v 4 & M

STk k8 (Plasmodium falciparum — ring form)(F) » fe a -] 45 35 88 2447 ~ #5548
W 2 LR RASHE (B3 cd 248 Tiod 2 F¢ 2w ) o
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RRATERAIZ$F
(Malaria and malaria-like artifacts)

War ER ¢ E K & (Giemsa stained thin blood ﬁlms)

QO

. N : \
‘o @) am -\Ol

4

w -] E 5 & (platelets clumping)(A)

Ak R R R R SRR ek Bl RE (Plasmodium vivax — ruptured schizont)(E) »

P RRARAAASHNMAT Lizd 2 kA d 2EH (LF HEEr) HHE AL
e o VIS ETRERAZRGE B FERERSRERADEFE (B2 2
A3 RS ES L R A 2 RA S A M) -

= e | {5 (large Platelet)(B) ¢t =5#g i P [f]A) e~ & | 45

& 02 %0 [FLR R B enfe 3 88 (Plasmodium ovale — gametocyte)(F)

P RERE R 0 R RPN BB (AR 248 T
ANEF 2w TR ighlmie 2429 RS IR -

2 F| Tk # (stain precipitates)(C)(D)

B (C) & i erFlR B A cns 288 (Plasmodium ovale — ruptured schizont)(G)
B (D) f iz p R A ESR (Plasmodium malariae — trophozoite)(H)
SRS (O)D) )i A BB > 3 LR R A B (B e

2R Fier A FEI 2 e R LA trd M2 2 RS F)
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RRATERAIZ$F
(Malaria and malaria-like artifacts)
®D
X,

C.

WA EL S E R F (Glemsa stalned thin blood films)

,

0

A

& -] 5 (platelets clumping)(A) ;& 02 B p o R fpk 2] ehs B 88 (Plasmodium
vivax — ruptured schizont)(E) &iﬁ SEZARAR i A E;‘ ):“L § ZBBFR AL RY
FOELHERE R AR E 0 @ platelets clumping P& 2R B B end o

w o] EEAE iz B (platelet overlie on erythrocyte) B (B) = §§‘3 § 5 Ep

Jag o m P AR RAT S B BRECE 0 3 ROR RO (B d 239 FicR

FEI 2w ) B (B) v % wEE L BERERALTEFM (Plasmodium

falciparum — trophozoite) ° [ (F) + i d B s "* #% 1+ 2L%7 (basophilic

stippling) » % & R fuchirid o Bl (F) =% 4 & “F’ wr & F*%}E'ﬁm«‘éﬁ?ﬁ

(P falciparum—trophozoite) P ERRANZ B (R d 2R d TR AT
2w NGRS ZERE F)

% o5 (platelet)(C) b 2588 0P8 "5 A) e | 45 o Sk i B R R fy chseid fe S 4
(P. falciparum — microgametocyte)(G) » & w -] % 2 f R47 ~ #stick - 2 2 R
Bz BRE (od 2 4¢ FiofFd 2 me T2 24 2 k5 %)

o] HE EAE i w IR b (platelet overlie on erythrocyte)(D) s+ 178 v £ & MR R

B3k R (P falciparum —ring form)(H) » e w /] % FlF 20 B B > 3x v
Pl 3t P oh AR RO 0 3 B R A -
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=3 A A

(Cases sharing)

Wit EA S E R & ¥ (Giemsa stained thin blood films)

‘D o‘ F (Liu’s stained) “GQ Q ‘ right n

ZPRBRATERERABE € LIS FREAHRM 5 55 PR (bird's
eye)» FF L o w R RAFF Tt HIME P el (A) 5B PR R AR
8 (Plasmodium vivax — ring form) {=® (E) “F FIJE R f 0%k 8 (Plasmodium
ovale —ring form) » @ f& ¥ NI E P > FIL AR T F AL T FARLTE —?,—"ﬁ F
BETEfRES Dok AT BRI I FPEERAR SR ©

CPRRASE Y AR A TR AR e TR BB 2k 1k
Ak G KA (band form) e £F > BEEf-RF PR RAS FF A
A KM B (B) 5 FpogRAHDESHR (Plasmodium vivax — trophozoite) » 4k
FPRERAFL DL P H%S » LR A2 P RERADCEFT L F &5
s Bl (F) Bk R A ER W (Plasmodium falciparum — trophozoite) » fm 2
REERos > = p R RADI R

dodk P BGR A R T A WY FAR S 2R Hy S EE R
il FRE B R e SN 35 BRE TR (TP AR HAET) T 4
WA ARRRALS TR BRRATT T ARG PR A
CERAME - IRES) PEAERERADBIRE B (C) ZFPERA
ek o FPpRERABE S § LIS BRI FTI (T3 TR BT
EHEPRE 2)G) 2 5 £ 2 (multiple infections)(D)(H) ©
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n.fzi*i ﬁi‘%ﬂ%:j &.j:jf

(Matters needing attention in making blood smears)

w4 E K o ¥ (Giemsa stained thin blood ﬁlms)

gy e ‘I

FE R P HRERAZ R Sl K2 ARG RS MRS
Bk m e « PRZELREY FLRL > 7 E8# EDTA > & 25 Y Bk
A o FHBE Y o R Ui BB BEERATGRE (A)H) €&
B Aok fef 5o 2 Al mehmIR R ek o A ARG A B AR R A
BRA FFEAEERERARS - il BAdZ@E2 o tet » FRRE < A
FPRRAGCESHNH (B) ¢ R#EREKS LG 28w~ B Fimg
(D) + g P TR 57 L5 Z2RAAM (C) F2hohshs §
BAHEPRERAF L Db g FIFI LA VL » BT d
oG aEZEsmr s TP R RS () MEFEGIERERA
3 ik 4 (accolé forms)(E f FRb flo e 3R b G AE v I’* n”fﬂﬁ»;}*\‘ ) > @
AFR s AL AP ERERAR L FF LT PR RAR

o AR RATE L E LR L RAULLT R LR AL R
5 > z2fe+ 4% (microgametocyte) € 4 4 11553 % (exflagellation) » )= %
z2fie+ (microgamete) D> E-F>K- L) £ &9 1.5um> ¥ F'“g f - Bid A
¢ F o Zefed AR b AR S A% %R (Borrelia spp. (M) > RAREAEILF 2 L

¢ X ERRENS520um; EEE R A cnfeF 8¢ Mg v d LA ahg B
(G) #FRFAXEFA N) L PFERFERI I P RRADRIHY 7 7
T EEBERARE ©
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e AR BN 1= LSS
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WHR P Fhb s FRTPFTERTRT

® AFF:TRBFRFHVLRFIALWHRL S  FURE
ERFLHLHEBY > i AW RFL AW,

® MHT M= 2EWAEF 2RTRS

(http://www.cde.gov.tw ; 5 F > % > ¥ 2 A W#)

FLA9%% FLABRIERA) W E L 1 (02) 33935050 FHH I
3+ 545 : cd6397@cdc.gov.tw
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