=
3 $uwla 74 (total leukocytes) 2] 7
ALe AL 23 A AR 1Ll AAtel
== Hl]“‘éﬁ‘ﬂ"ﬁﬁ]é}(Differéntial leukocyte c-
ount) ol & A H ol x WA whdt o
2 AFA A 224 kA =g A
8l o] zArtoly}, 7ZAHE Axtsied ZA =&
o] Hof ¥ BE YARAFAIAN A2 B
o] o]-&=|& FHApolct
Qubd oz shEe) A el bAoAl Hey

Z&ol IR B

| Biated

& ® H

EEAZER BERY BREZFH)

At A}8-E]= 7] &8 (record form) & 2%
104 B3z £k

1. U874 (total leukocytes) 2| Z
At

ZFH 749 A4 AF AAAA (elect-
ronic counter) &2 wlH o] 7} o] 3o
o}, AAHoz FolastEoAle WA
ak, o] ZlAle] A e] kel AAE
(manual method) & A &% &3] 21 U},

HHTFE QA HEol At dAE
2 s 3 gAY AAD g AAH A
o whebx A Bt oF 2ulo] 7pkE A7t
AEg ek AEEH 283 Hand opel

2, A $5E S eFele 7

N
-
ol

‘5!- =
A 5o 447 dehdo] Aol SEE ol%
}glonw AW A%o) FUL BE Aol F
7, o= ATE WL ¥ ABE A
i Aol Ev

1. 82| xl3 (collection of venous
blood)

1) goe| HEx
(1) 2N (Jugular vein) : &, %, o o

F4) & THEE 5.
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Department of Laboratory Medicine - Hematology and Chemistry Reqqest

Client Date Case No.

Species: Canine: Feline: Equine: Bovine: Ovine: Porcine: Other: Breed:

Sex: M: M(c): F: F(S): Age:________ Inpatient: Outpatient: Dr.

[J Normal ] Other: Problem List: 1. 2. 3.

4. 5. 6. i Student

Request: System(Specimen required: B= EDTD Blood: CB= clot; = special)

[] Hematology— GBC— (B—2mb ($2.00) [ Surgical Evaluation(B—3ml) ($4.50)

[ Chemistry Profile{CB—6ml) ($9.00) * [J Adrenal Function(B—2ml) ($3.50)

[J Hepatic Function(CB— 3ml) ($8.00) O Pancreas—lslet Function(B—2ml) ($ 2.00)

[J Renal Function (B—3ml) ($3.00) [ Pancreas— Aciriar(CB—5ml) ($ 6.00)

[] Acid-Base( —2ml) ($5.00) [] Blood Gases(* —2ml) ($6.00)

O Electrolytes(* — 3ml) ($3.50) [J Thyroid Function{CGB—8ml) ($10.00)

] Mineral Metabolism(CB— 4m1) ($6.00) [J C.S.F.Evaluation($2.00)

(J Protein Metabolism(CB—3ml) ($5.00) [J Special Cytology($ 3) (sample source) ____

] Coagulation(* —3ml) ($ 11.00) : |

] Blood Parasites: [

] Special Request

Chemistry: PGV Hematology: vol%
Urea Nitrogen mg% Hemoglobin e gm%
Creatinine mg% RBC x 104 - . /cumm
Glucose 000 mg% WBC - /cumm
Cholesterol mg% Metamyelocytes _ /cumm
Total Proteim _______ __ gm% Bands - /cumm
SDH mu/ ml Neutrophils —  /cumm
SG-PT I.U. Lymphocytes —  ___/cumm
Bilirubin, Tot. mg%, Monocytes /cumm
Bilirubin, Dir. ______~_ mg% Eosinophils - /cumm
Alk. Ptase 1.U Basophils - Cumm
Calcium - 0 mg% Nucleated RBGC __ 100WBC
Phosphorus mg% ESR mm/
Sodium - _mEqL Corr. ESR - mm/
Potassium mEq L Direct Eos. Gt /cumm
Chloride —_ . mEq L Reticulocytes — %
Bicarbonate mEq L Platelets _  __ /ecumm
Base Excess =~ mEq L Prothrombin Time seconds
pH PTT ——___ seconds
PCO mmHg Ts __ %uptake
PO - mmHg T, - ug%
Amylase - U Magnesium . mg%
Lipase U
Remarks:
Technologist:

Fig. 1. Three record forms for use in the clinical pathology laboratory.



(2) T (cephalic Vein) @ 7Holl A 4%
o A AHAL o,

(3) O|X9Y (Ear vein) . =j#|, E7|, 1oFo]
o 2L A5

(4) Y712t (tae) E W& (toenail) ! 22 &
25} ol%

(6) 12| (tail) 1 &, ;A Y FF.

(6) CHE|EIDF ( fomoral vessel) | 19fFo] 3l 7}
<.

(7) M=o (mammary vein) - &4,
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1) double oxalate mixture
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potassium oxalaterssrsererersreirieiiiien 8g
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v
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2) EDT A (ethylene diamine tetra-— acetic
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@ of&y 0.2mHA g 2w e Al g3
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ct.
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2 24 ek
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® 1%AAHHCY)
@ 0.5%%4} (acetic acid)
@ tirk solution
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Abgt el o 24 3 A4 Aolo]  chambergto @
Sol7HA =tk ol cover glass¥ol 34
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® 77 7let S5E 37 EolErl
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< RFIL A 3olA M ule} o] 474
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Fig. 3. 94872 ZA}

Ak

a X 1/4X 10X 20=a X 50

@D a: 1mm2 9 square 4 78S Afolmz 1/4
= Wk

@ 1mm* o] % 7] #al4 chamber ]
Zol7F 1/10mme] 22 10S Fatch
@ Agoll 20w 2 3|4 slglonzr 208 F
ct. )

%

4. Chamber2} Pipetteo| £&=Z!

1) chamber

2 ) pipette

DEFFEE 4£5E2 3~43 E747)

2, FEE AAS $3d 95% alcohol S F

7] o+, ether =+ acetone® E#H4A7

® pipettett] freldo] AFEA A dul
A AZA T,

5. &{Ad (interpretation)
1) ZAFX| (normal values)

7t 4 & W aE 315 Zoh
A AQ F7hE F 2004 Boir I glont
| ® o] tol ubel oAl Aoz WP
F7t Sk A WME 75715 1eukocyto-
siso] 2L F2m, o|A& YA oz AL Wy
A

T9] olAlEyIE 1A 2 = Wl &w (leukemia) T

Wt Frt g3t 2 veldet

@ Al 7+94% (Generalized infection)
3} A4 Ae] 71edZ= (Localized infection)

@ %= (Intoxication)
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i) 3t8HE4 (chemical)
i) %7 (Insect Venom)

i) HAMA (metabolic), FRFHE (uremia), M
fF (acidosis), 2 (eclampsia)

Table 1. Total Leukocyte Values for Various Species of Domestic Animals

~ Range of Average
Species Total Leukoc%/te Total Leukocyte Reference
CountsX 10 Count X 10° _
Canine 5.6-19.2 8.2 Bruner and Wakerlin (1937)
10.7 Mulligan (1941)
11.16 Mayerson (1930)
13.5 Van Loon and Clark (1943)
Canine
male 6 — 12months 13.8 Robinson and Zeigler (1968)
female of age 12.7
male 6 —10months 14.2 Mic haelson and Zeigler (1968)
female of age. 14.8
2- 4 months of age 10-16 Bulgin et al. (1970)
4 — 18 months of age 9-15
18 — 48 months of age 7-13
48 — 54 months of age 8 -15
Canine Basenji) .
< 35 days 6.9~9.4 8. 22 Ewing et al. (1972)
35—49 days 9.9-14.3 11. 96
64 — 84 days 10.6-20.4 15. 27
85 - 120 days 10.4-17.0 14.0
120— 180 days 12.1-16.5 14.53
6 — 12 months 11.5-17.3 13. 81
13 — 24 months 10.3-19.0 14. 68
< 24months > 6.7-18.3 13. 35
Feline 8 -25 13.3 Busch and Van Bergen (1903)
13.76 Scarborough (1931)
15.95 Riser (1946)
20. 86 Hammon (1940)
6.8—40.9 18.7 Johnson and Perman (1968)
5.5-19.5 12.5 Schalm (1965)
13. 86 Penny et al. (1970)
) 4,.8-29,05 15. 25 Gilmore et al. (1964a )
Bovine 4-12 9. 25 Scarborough (1931)
5.48 Dimock and Thompson (1906)
8.9 Ferguson et al. (1945)
5.6 Josland (1933)
6— 12 week old male calves 5.21-18.3 8. 87 Vagher et al. (1973)
Ovine 4-12 7.9 Fraser (1929)
5.5 Norris and Chamberlain (1929)
9.2 Holman (1956)
7.74 Todd et al. (1952)
6.3-8.6 7.4 Jones and Krebs (1972)
Caprine 6 —16 12.0 Wirth (1950)
11-22 12. 06 Scarborough (193 1)
Porcine 10-14 16.0 Schalm (1965)
6 weeks of age 14-30 11.6 Osborne and Meredith (1971)
9-13 weeks of age 7-14 22.0
Equine (thoroughbred) 6-12 10.0 Schalm. (1965)
Equine (draft) 9.26 Scarborough (1931)
8.24 Hammersland et al. (1939)
' 8.8 Stewart and Holman (1940)
8.9 Morris (1942)
Equine (Arabian) 8.91 Knill et al. (1969)
Equine (burros) Brown and Cross (1969)
6 months of age )
female 15. 44
male 15.34
12 months of age
female 13.88
male 14. 51
18 months of age
female 14. 41
male 13. 96
24 months of age
female : 14, 10
male 14.87
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Table 2. Physiological Leukocytosis

Cause Cell Type Mechanism
Increased adrenalin with fear Neutrophils. If marked (leukocy- Removal of cells from MGP to
and excitement tosis) also lymphocytes CGP.

Exercise
lymphocytes

Anemia Neutrophils

Estrus (cow)

Digestion (dog and pig) Neutrophils

Stage of pregnancy Neutrophils

(dog and cow)

Neutrophils. If prolonged also

Accelerated blood flow. Also incre-
ased adrenalin ,
Increased blood flow cells from MGP

to CGP.

Neutrophils and lymphocytes

About one hour after eating

Occurs near term in dog. High in
cow at parturition. :

iv) °o]|Fxh¥ul-2-(Foreign protein reaction)

@ &2 3} (Tissue necrosis) - B3 (infarc-
tion), 34t (burns), A (gangrene), % (n-
eoplasms)

@ F4%¥ (Acute hemorrhage)

® F444 (Acute hemoly sis)

® f&E% (neoplasia)

@ ¥R A2H 2ol= (Adrenal corticoste-
roids) : ¥]7ZF# Fou gt $ul =,

3) &4 (Decrease)

WY T4t st AE WETHAET (leu-

L
kopenia) olgtx X 2wl ojyEeo] AL+ e

(1) 4L = (Infection)

@ vlolel 24735 (Viral infection)

a, BAEMERRAE (Feline panleukopenia)

b. A& (Distemper)

c. MY ABA79 (Infectious canine he-
patitis)

d. 32oko| 9 =}& % (Lymphosarcoma in ca-
ts)

e. 1oko] AdAEt] (Feline infectious
peritonitis)

f. ¥ 2vjulole] 2% (Picornavirus) @ O]
o 3§71 A4

g. = Z# 2} (Hog cholera)

0,

h. sj#l ¢]EFl#} (swine influenza)

i. Blue tongue

i. 944 7le}24 (Malignant catarrhal fev-
er)

k. 42| ulo]el 24 A A} (Bovine virus dia-
rrhea)

1. £9 P58 §o}F7tYF (Psittacosis g-
ranuloma infection of cattle)

m. 9 (Rinderpest)

n. ulo]2J A4 FM (Viral arteritis) * Lol
A

@ A4 795 (Bacterial infection)

a. Ay 27 Ad F44 729
Z7lole AR YT FFHer Pay
Ao 77t Zradeh

b. A7} S5 ol A= AE
deo) wrle B4 k.

@ #lA R oA 29 (Rickettisial infection)

a. 712} Dol A9 Ehrlichiosis (&4 4 %2

@ ¥UFA739% (Protozoan infection)

a. E4Fe}=vE (Toxoplasmosis)

b. WE#E (East coast fever)

(2) LHE A4 (Endotoxic), H g & (septic)
al ojLjE 2tA|A A (Anaphylactic) 2] &3 (sh-

ok).
(3) 242] 0|4} (Bone marrow abnormalites)

@ EF4344-4A% (Bone marrow hypoplas-

49



ia)

@ E43d A4 A8 (Bone marrow dysplasia)

(4) }812 3 (Chemical agents)

@O FA-EA (Antibiotics) :
streptomycin % penicillin.

@ A #A (Antifungal) : griseofulvin.

® A E-A| (Analgescis) : aspirin, phenacetin,
phenylbutazone, antipyrine

@ 33 2El Al (Antihistamines) : pyribenz—
amine

® 73 #A (Anticonvulsant) : primidone, dil —
antin.

® a73HAA Al (Antithyroid drugs) :
cil, propylthiouracil .

@ Z¥9A (Hemopoietic depressants) *

Cytoxan, 6—mercaptopurine.

chloramphenicol,

thioura-

w] £ Al (Arsenics) : arsphenamine, ma-
pharsen.

@ 7le} (Miscellaneous) : DDT, barbiturat-

es, Pyrimethamine, chlorpromazine.

(5) FESHM F (Metallic poison)
@ & (Lead)
® ®=E (Thallium)

® & (Mercury)
@ vl4 (Arsenic)

I. 8oz ZHAIY (Examinat-
ion of the blood smear)

SYEEo| H A (Preparation
of smear)

1) Slidet (Slide method)

@ Slide® 95% alcoholol] 27} 71&27]1& =&
AF, F71Fel Pl ARG Aoz He
® Slide?] Heoluo th4 Zo] FL w|:=S-

lideE F¥Idtct vl Slidexw ¥l 7iRslx
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el
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Fh

® SlidedtFel 7H5dt & ¥4 2 A5
A FE P & IYE ¥ v Slidew 30°

Axz A4 18 49} o] HEE TolA ¥

(4) dAo] v]lE Slide® & wWet F1¥d rq z]
W, ARgle] uief yeko g =)

® Ae] F7Fel EEo] LAY 37
Foll= A7 geollA 28tk smear7t £
T Follct ¥ 2 59| o]F& AT A=

Bl# 2] Y52 o)
@ =z} u}-—o.] z]

smearf smear
hEEEE %
Fig. 4. Slide

EXAY, 79
Fdd gle]l 2=
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7tdezy

22 JAe o

I
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il smear® Zolo HiA T & 73740}7] ¢ ]"%Zc}’
=2 obA HojA o} jhch

SO Ee] N Ay
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(1) Wright Aol

powdered wright stainse:esoreeeeee. 0.3gm
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methyl alcohol(acetone free)-:------ 100ml

@ & (mortar) ol glycerin®} wright stain
g g3 ZolA, vl gle] 2 gl

e
iJ

@ methyl alcohol & 2FH Homx, EF
sjol Baio) o} HolE 2 75 I e
£50] Z g AHgAol odzhstol Agach,

® 4EHoz Ang AL ol s Uk,



(2) buffer solution

potassium phosphate, monobasic

........................... 6.63gm

sodium phosphate, dibasic (anhydrous)
........................... 2.56gm

TR B 1,000ml A

@ ol &A2] pHE 6.40]0fo} grt,
(3) HAYLUH (Staining method)

T3 5| A %5’— sm-

£
.
[+5]
=
u2
=
12
h)
3
>l>
gk
o2
tlo
o
vl
oife
kel
&0 2
fo
J}m fu

014 7% 41 °olx=
T2 5fofof ﬂﬂ}

® 3~5EFo 2 F43] A2 slide gla-
ssfiddel] ¢ AL A ¢rh 281 slde®
AN FAY, F71Fo £5] A=A AV
A2 Qo] 4718 AAZ, Fu)79 1,0000)
o] vl g2 HA7Adch

2) Wright Giemsa 244

o)A wright @4 o] A& Reldt Ho
EROr EER DS 9
2307 2 ol gk

2 yolk Aol

(1) 2yl
powdered wright stain:.eereeeessreeene 300mg
powdered giemsa stainsseereeeeeereeees 30mg

methyl alcohol (acetone free)---++-100ml

(2) Ay

A%,
®@ alcohol«] %— dlo
7] Ratel, $2g %

N
@ wright —Giemsa 34 ol -2 A 5 o},
@ dAe wrightod s 2t

3. ZEuETe Eoat
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TEEE FAolEA 100742]
PREE, FHRATEr S
HE Lo L7 AR Ho] 3UA &

L=
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Fig.5. TL4HE& HAl

1) $HERE (Basophil)

Arldez el AsHA sy, YA (e
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et 3okl 103-?«] A Aol wy
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E{

& (nucleus) & o

2) LFEETE (Eosinophil)

v FL Flo] Ay =
A gler, #e dstA vehdt

3) 1FhEE (Neutrophil)

AP AL A pinkd o] =9t 2L nlAg
Fgez Hoigla, ¥ AFA (purple) o]+
2~571¢ o (lobues)-»} ERURAE (filaments) &
744l Hojg] & =]o{glrt}, &3] toxic neutrophil
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low, Aol MzAs A3 A (gery blue) ©l
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Table 3. 7152 WHT ZHatel SYI 47hikel MERS

5 fﬂe;‘,{f“‘f; P o) 54
o | 70,20 |FEES BRERS A€ ALdel HA JART 271E dAeiriAel g A
g o}, J¥AL Edisiy gL Moz QA
i | eoy30 |HEERSH brmekel MRS ehgie gfolel oI s[4S Wl ealA Aoz dAdrh
" WERE ¥ 3 Aot 249 Bl 4oz 24 gt
& 28/ 58 IFEEER R 2 zhar, Ay oz A3 A dA=n] AP AN =z} olet. tha o] #Fa o
’ MHEFR W) ZAc BERWole duld oz Zes) glok |
gz | 30,60 | FTERS Ae dubroz SfEoly, Hﬁﬁﬁkﬂ TS JUFoE A AAH T, AL
Aol B3t olek wiwl 2 pEERWClE 2 33lol irh el 9L amebad o]tk
g | RIS5/ 35 | kFEARR7E SR o2 vehted, IR S 2o, HA O, RERS AEe
Y 50 /7 45| =o}f, iRk olﬂ\}%{_?_i 701“2}%' g} Fgr ks el
% 35/ 50 FEEERAYE L i3 og 3 gJado|y calxjloz AzAdo) #x et AR
A= 1&‘?%}%7} Z:—zuﬁm(l%). HERE 280258 s EAFch
(vibbon) |1t W= (band) St ek AAR7HE wiwlz 29 wisb Qs He TP (kidney) £
A& H|ul, AAF ol dFal AddlM e ool A}, #oji(Lace) 2oz HolEy A
Bol vehde. ¢ 7 Fhad YT IS S4F FE

5) #EER (Lymphooytes) o HERS) v g2 E3ol4 2Eehe} ok

GgAe Am 29, A%e AP de- 84 (Interpretation)

ep blue)olil, A2 E1]u}f 2k (indented) o] 1) ZbsuisiTo| MAFX| 9 B EALR|
AV T2, 944 (chromatin) & wojz]z
slo] glck ‘ 7+ FhEe) ZhedwiE - Al A AAR =

4o Ao} Za v A4} 2 K59 et
6) EIR (Monocyte)
2) ZJ}(Increase)

Qg e duts 2 M2z AP go

W, ofululsh 2 B AhAl oAtk A Gighy ) FFHREINE (Neutrophilia)

—blue) 2.2 yehde ojd AE+= v = Neutrophil o] ¥] €2} £aF 02 Z7)5l
A AE e AL A, WAl BEh AL nlevtrophiladha $20f, B4 B3

T able 4. Differential Leukocyte Values for Various Species of Domestic Animals

Per Cent of Cells (Range)

Species Band Seg. Ly. Mono. Eos. Baso.
Canine 0-4 60-75 12-30 3-9 2-10 Rare
Feline 0-2 35-75 20-55 1-4 2-10 Rare
Bovine 0-1 15—45 48-75 2-17 2-15 0-2
Equine

(thoroughbred) 0-2 30-65 25-70 1-8 ¢ 1-10 0-3
(draft) 0-2 35-75 15-50 2-10 1-10 0-3
Ovine 0-2 10-50 40-75 1-5 1-8 0-3
Porcine 0-5 2847 39-60 2-10 1-11 0-2
Caprine 0-2 - 30-48 50—70 1-14 3-8 0-2

Seg.=segmented neutrophil, Ly. =lymphocyte, Mono. =monocyte, Eos. =eosinophil, Baso. =basophil.
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Table 5. Interpretation of Absolute Differential Counts for Various Species of Domesticated

Absolute Differenial Count (Cells/ #f.)

Condition Dog Cat Cow Horse Pig Sheep Goat
Leukocytosis >15,000 >15000 >12,000 >12,500 >22,000 >12000 > 13,6000
Leukopenia < 6,000 < 5500 < 4,000 < 6000 <10,000 < 4000 < 4,000
Neutrophilia >11,800 >12,500 > 4,000 > 6700 >10,000 > 5600 > 7,200
Neutropenia < 3,000 < 2,500 < L500 < 2,700 < 3,200 < 700 < 1,200
Left shift* > 300 > 30 > 20 > 100 > 80 > 10 > 100
Lymphocytosis > 5000 > 7,000 > 7,500 > 5500 >13,000 > 9,000 > 9,000
Lymphopenia < L5500 < 2,000 < 3,000 < 2000 < 450 < 2000 < 2,000
Monocytosis > 80 > 600 > 80 > 1,000 > 2000 > 750 > 550
Eosinophilia > 750 > 70 > 1500 > 1,000 > 2,000 > 1,000 > 650

These data (adapted from Schalm et al.,

1975) are meant as guidelines only, Age, sex, and other physi-
ological factors may influence interpretion.

*Increase in the number of band or younger neutrophils.
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