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The figuers of this book were mainly collected from the medical labora-
tory of Second Hospital, Hebei Medical University and hematology labo-
ratory of Second Affiliated Hospital, Zhejiang University. Four parts are
included:morphology of normal blood cell, morphology of abnormal blood
cell, bone marrow examination and hematological diseases.There are 531
figuers and a number of figures of cytochemistry, immunocytochemistry and
pathological image. This atlas can be used as a reference book for clinicians,

laborotory technicians, scientific researchers and medical students.
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Preface

Morphology of blood cells is not only the basis of examination for blood
and bone marrow, but also one of the most important means for diagnosis, dif-
ferential diagnosis and evaluating therapeutic effect for hematological diseases.
After the national forum of experts in morphology in Beijing, laboratory medi-
cine department of high medical institute has paid more attention of morpho-
logical diagnosis to improve the quality of morphological education. Although
a number of domestic blood cell atlas have been published, it is insufficient to
satisfy the practice of clinical physicians, hematological laboratory staffs, un-
dergraduate students and scientific researchers. So a concise and practical book
is necessary. The figuers of this “Practical Atlas of Hematology” were mainly
collected from the hematologic laboratory of Second Hospital, Hebei Medical
University and hematologic laboratory of Second A ffiliated Hospital, Zhejiang
University. Four chapters are included: morphology of normal blood cell, mor-
phology of abnormal blood cell, bone marrow examination and hematologi-
cal diseases. There are 531 figuers and a number of figures of cytochemistry,
immunocytochemistry and pathological image. This atlas can be used as a
reference book for clinicians, laborotory technicians, scientific researchers and
medical students. We thank all the colleagues who helped us during the course

of compiling and publishing the atlas.
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Part 1 Morphology of normal blood cell

BHTNARSENARRS. AHEFES. PEZEBERS. KREARR
. REMEZRERBERSES, HPNARES. AHERGREZABRER
GHEMBRGERIHFRAEE, EEBELT, BHETFRAEEL S 40% ~
60%, BHEALHLTMAE G 15% ~ 25%, HEMIBRLGE S 20% ~ 25%, HLIZ4HAE.
RAMMREZMERRLD, METHAKEMEFASMmin. ARME. LEME.
WEME. BRI, EXMAMSFBAETL. EEMABMESFENRANEHE
EE o2 od: B35

Blood cells in bone marrow include cells of myeloid lineage, erythroid lineage,
monocytic lineage, lymphocytic lineage, plasmacytic and megakaryocytic lineage in
which granulocytic lineage, erythroid lineage and megakaryocytic lineage are the most
important in diagnosis. Under normal circumstances, myeloid lineage accounts for
about 40% ~ 60%, erythroid about 15% ~ 25%, lymphocytic about 20% ~ 25% of
the marrow nucleated cells while monocytes, plasma cells. Megakaryocytes are less
and the precursors of lymphocytes and monocytes, histiocytes, osteoblasts, fat cells and
mast cells are occasionally seen. Being familiar with normal blood cell morphology in

peripheral blood and bone marrow is very important.
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Chapter 1  Erythrocytic series

JE 44T 4A B Proerythroblast (B 1)

BMEZRAEIHEEE, ERAH15 ~
22um, MMAGETILBRRE. BZER
SRR, ASMEMERN 45, BRI
wBF—m.

Round or oval cell often with marginal pro-
tuberance. Round or oval nucleus locating cen-
trally or slightly eccentrically. (Fig.1)

[E 44T 4A B Proerythroblast ([ 2)

MZFEERABAR, BREES; &
20 ~4N, AREE, BERREE. BR
BB, ERNEPRER, ZAFKEX,
THHL

Granular nuclear chromatin tending to ag-
gragate with 0 ~ 4 light blue nucleoli, clear nu-
clear membrane, stained dark blue and agranular
cytoplasma, and a perinuclear region of pallor.
(Fig.2)

B4 4T 2l B Basophilic erythroblast (& 3)
MEZRFEIBEAE, ERHI15 ~
20um, MEZERAFIMEAR, SHBRERN
23 Uk, BHHFERLL.
Round or oval in shape, about 15 ~ 20pum
in diameter. Round or oval nucleus, locating cen-
trally or slightly eccentrically. (Fig.3)

B4h4T AR Basophilic erythroblast (& 4)

BERERRE, EHFRCK; Z(TEK.
fREEE, ERERRER, MR+ LTHH,
o A ERFX

Clumped and coarse granular nuclear
chromatin, invisible nucleolus. Basophilic and
agranular cytoplasma and a perinuclear region of
pallor.(Fig.4)
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a4l 41 2 B8 Polychromatic erythroblast (B 5)

MEERAEIAHEEEL, BEZH8 ~
15um, FEZERIMHEAR, EPIRL, &
MMEZH 12 ~ 23; BERERBRRERE
&, 2ERMEKL. REERK, BIEERBE,
ARER,

Round or oval cell, round or oval nucleus lo-
cating centrally or slightlly eccentrically. Coarse
chromatin as dispersed ink. (Fig.5)

a4l 41 4 Bl Polychromatic erythroblast (& 6)
BIxZ2EX. BREZ, THA, A
FHRRPEFMNIEA/HIR, FHENRE
BEENEZEM, IREE. KE. HREF,
Absence of nucleolus, plenty of agranular
cytoplasma showing various degree of polychro-
matic due to presence of hemoglobin. (Fig.6)

A% 4h £T 2H Bt Orthochromatic erythroblast (& 7)
BERN ZHEE EEHT ~
lopm, BZEAFX SHBEEEN 12T, B
I FERAL.
Small in size(7 ~ 10pum) and round in
shape. Round or oval nucleus is locating centrally
or slightlly eccentrically. (Fig.7)

A% %h £T 28 ffs Orthochromatic erythroblast (& 8)

BRBRRE. BRIRELERER
BHR, BIRERTAIEK, FHEZE
RYELEBRZRS. BRES, 2XKY
EFMAE, TR,

Coarsely clumped nuclear chromatin is
condensed in dark purple-red mass, visible or
invisible parachromatin, sometimes nucleus
shows kasyorrhexis or is picked off, plentiful
agranular pink-grey or pink-red cytoplasm.(Fig.8)
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TR B 44 Z4ABE Mitotic erythroblast in
prophase (& 9)

SHREPAE, FERRE. TH. &
£F2K, RERA—PTRER—NEZNL
Ko

The chromatin condenses to form plectone-

mic chromatic like a sphere.(Fig.9)

LJ 7B 245 Z MR Mitotic erythroblastis in
metaphase (& 10)

NRPEAME, FEREREEE, H
FIFEMABA R, IR,

The chromatin is broken to form chromo-
somes radially arranged in the center of the cell.
(Fig.10)

LI RF 445 Z4AM Mitotic erythroblastis in
anaphase (B 11)

DREAME, FEREALCEER
PR &, TR LLER IR

Chromosomes migrating oppositely forms
two linin spheres.(Fig.11)

IR H 24 Z44MAE Mitotic erythroblas in te-
lophase ([ 12)

DRRPENE, — M RELFLHEK
AAF 4R

After mitosis, two identical progeny cells
are generated.(Fig.12)
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4£T4MPBf Erythrocyte (B 13)

EFOMMBEERZFHA 72um, B
HMEMMER, T, BRZXLE, PRI
PREE

Averagely 7.2um in diameter, double con-
cave discshaped without nucleus and agranular
pink-red cytoplasm with hypochromatic center.
(Fig.13)

RIZR 4T 40 At Reticulocyte ([ 14)

BEHRERE, AMABRPILEREH
FOR. BRI WREH, ARTREEN
ROMME, 1 REARR, TRSLEAHF
YEFAR, WA SR URHES, IVEL 2 553 BB,
LR

Reticulocyte is an erythrocyte containing
thready or reticular structure in cytoplasm after
brilliant cresyl blue staining. This figure shows
all types of reticulocytes. Type I shows fibril
spheroid structure, type II is loosen coil-like,
type III shows branched and punctated stucture
and type IV shows scattered granules and short
fibrils.(Fig.14)

RILR LT 4MAE Reticulocyte ([ 15)
BEHERE, IHRPITRNEREH
PR, GFRIMRE, TR, MEBE,
PRI R, BOEH, HTX3.
Brilliant cresyl blue staining: reticulocytes
mainly type II and II are easily to be distin-
guished from neutrophil.(Fig.15)

LT 4AARIE M B Erythroblasts island (&
16)

PRAEMEME, SEELSE— LT A
REE AT MBEM S

Erythroblast island is composed of a macro-
phage surrounded with erythroblasts.(Fig.16)
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Chapter 2 Granulocytic series

o 2 JE fakI4H B Myeloblast ([ 17)

. MAESARIBKER, EEH12 ~
- 20um. A, SERKBER, EDSH
o ¥ BT, Bk s B E R 23 Bk

jonay ) b . .
> . L Round or oval cell with diameter about

12 ~ 20um, large round or oval nucleus lying
centrally or eccentrically.The nuclear diameter
reaches more than 2/3 of cell.(Fig.17)

JRIEHIZH A Myeloblast (& 18)

REREBKRELEMTRR, DHHIST,
Em—EEY; ZEE, B/ WmE, BE
PN, BEH2 ~51, HKEE, BR
B/, 2EEPRESE, THAL

The nuclear membrane is thin, generally
two to five small, distinct, and light bluish nucle-
oli can be seen, evenly distributed chromatin is
in form of fine purplish red granules, and trans-
parent basophilic cytoplasm without granules.
(Fig.18)

[R4GHIZAAE Myeloblast (B 19)

BB FEIRAME S ER JRAR 4R TS
IEL, BRERNE DFHE/NNELDE TN,
TERE Z AP P RIA O I B ROG KL ZHAE

A proportion of myeloblasts are similar to
above mentioned cells (fig.18), showing few
azurophilic granules in cytoplasm termed type I
myeloblast in myeloid tumors.(Fig.19)

JRIGHIZMBE Myeloblast ([ 20)

BN AMEEEEHETIRIOL, 48
BERIZAAEAY 0 ~ 1.8%

Myeloblast is rare in normal marrow and
constitutes 0 ~ 1.8% of nucleated cells in bone
marrow.(Fig.20)
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BahRi4apa Promyelocyte (B 21)

ftk & h AR S MER, LLRIEKAAR
BEA, BEEH 12 ~ 22um. EZBRAZERF
HHEE, SRTHAEB—N; ZXeREHR
BRR, HPIE®R, THRE.

Round or oval cell, larger than myeloblast,
with diameter of 12 ~ 22um. An eccentric nu-
cleus is large, round or oval. Nuclear chromatin
shows coarse, compact even clumping grannula-
tion. (Fig.21)

B%iZAAE Promyelocyte (B 22)

BATRSUER, 20110 BREFE,
EREE, IRLERAEEX, BERST
N BAE . HARNETEEXE IR

Chromatin granules are coarse, compact or
clumped; Nucleolus is single, visible or disap-
peared, Slightly basophilic cytoplasm with azuro-
philic granules and a pallor region near nucleus.
(Fig.22)

i 4RI 4A B Neutrophilic myelocyte (&
23)

B4R, MRS H I B,
RERPHIMM/)N, Z2RELIHERE,
HZA10 ~ 18um, TN, SHBMER
8923 ~ 12, 2EAF. HEFIEHMME.

Round or oval cell, smaller than promyelo-
cyte, showing specific neutrophilic granules in
addition to azurophilic granules in cytoplasm and
round ,oval or indented nucleus.(Fig.23)

it 40740 B Neutrophilic myelocyte (&
24)

B ERIEEERE TR ZIOEX.
MREFE, R4e, HPESFHFSH/.
HINELE P HTHRL

Coarse and clumped nuclear chromatin, no
nucleolus, abundant cytoplasm with numerous
evenly distributed, tiny reddish purple granules.
(Fig.24)



