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ABSTRACT

During June 1994 to December 1995, 1035 canine blood samples submitted to Kamphaengsaen Animal

Hospital were examined for blood parasite. 260 samples (25.12%) were positive for blood parasite infections. The

single infections were microfilariae 11.78%, Trypanosoma sp. 0.48%, Babesia canis 3.07%, Hepatozoon canis

4.54%, Ehrlichia canis 2.32% and Haemobartonella canis 0.68%. The incidence rate of two and three kind of

blood parasite infections were 2.03% and 0.19% respectively. Hematological characteristic of four major groups

of infection (babesiosis, microfilariasis, ehrlichiosis and hepatozoonosis) which different from control group (n=35)

compared by t-test for independent sample were anemia and lymphopenia. The same characteristic of babesiosis

and ehrlichiosis were hypoproteinemia, leukopenia and eosinopenia whereas the different characteristic were

neutropenia in babesiosis and monocytosis in ehrlichiosis. The same characteristic of microfilariasis and

hepatozoonosis was leukocytosis whereas the different characteristic were hyperproteinemia, neutrophilia and

eosinophilia in microfilariasis and eosinopenia in hepatozoonosis. Hematological characteristics of mixed blood

parasite infected dogs were mixed characteristics of each infection except neutrophilia with left shift. This study

showed that hematological characteristics can be useful in the diagnosis of blood parasite infection in dog.
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∫∑§—¥¬àÕ

®“°µ—«Õ¬à“ß‡≈◊Õ¥¢Õß ÿπ—¢ 1,035 µ—« ∑’Ë¡“√—°…“

À√◊Õµ√«® ÿ¢¿“æ ≥ ‚√ßæ¬“∫“≈ —µ«å°”·æß· π „π

™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π 2537 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2538 æ∫

ª“√“ ‘µ„π‡≈◊Õ¥ 260 µ—« (25.12%) ·¬°‡ªìπæ∫µ‘¥‡™◊ÈÕ

™π‘¥‡¥’¬«§◊Õ microfilariae 11.78%, Trypanosoma sp.

0.48%, Babesia canis 3.07%, Hepatozoon canis 4.54%,

Ehrlichia canis 2.32% ·≈– Haemobartonella canis

0.68% æ∫°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥√à«¡°—π Õß™π‘¥

2.03% ·≈–æ∫°“√µ‘¥‡™◊ÈÕª“√“ ‘µ√à«¡°—π “¡™π‘¥ 0.19%

≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“¢Õß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥

∑’Ëæ∫¡“° ’Ë™π‘¥ (Babesiosis, microfilariasis, Ehrlichiosis

·≈– Hepatozoonosis) æ∫«à“≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë

‡À¡◊Õπ°—π§◊Õ anemia ·≈– lymphopenia ‚¥¬ babesiosis

·≈– ehrlichiosis ¡’≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë‡À¡◊Õπ°—π

§◊Õ hypoproteinemia, leukopenia ·≈– eosinopenia

 à«π≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë·µ°µà“ß°—π§◊Õ babesiosis

‡°‘¥ neutropenia ·≈– ehrlichiosis ‡°‘¥ monocytosis  à«π

microfilariasis ·≈– hepatozoonosis ¡’≈—°…≥–∑“ß

‚≈À‘µ«‘∑¬“∑’Ë‡À¡◊Õπ°—π§◊Õ leukocytosis  à«π≈—°…≥–

∑“ß‚≈À‘µ«‘∑¬“∑’Ë·µ°µà“ß°—π§◊Õ microfilariasis ‡°‘¥

hyperproteinemia, neutrophilia ·≈– eosinophilia ·µà

hepatozoonosis ‡°‘¥ eosinopenia ≈—°…≥–∑“ß‚≈À‘µ

«‘∑¬“¢Õß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥ ÕßÀ√◊Õ “¡™π‘¥

§≈â“¬°—∫°“√µ‘¥‡™◊ÈÕ·µà≈–™π‘¥√«¡°—π ¡’ à«π∑’Ë·µ°µà“ß

§◊Õ neutrophilia with left shift ¥—ßπ—Èπ ≈—°…≥–∑“ß

‚≈À‘µ«‘∑¬“ “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√µ√«®

«‘π‘®©—¬ª“√“ ‘µ„π‡≈◊Õ¥¢Õß ÿπ—¢‰¥â

§”π”

ª“√“ ‘µ„π‡≈◊Õ¥ (blood parasite) ∑’Ëæ∫„π ÿπ—¢

Õ“®‡°‘¥®“°µ—«ÕàÕπ (microfilariae) ¢Õßæ¬“∏‘ÀπÕπÀ—«„®

(Dirofilaria immitis), æ¬“∏‘ Dipetalonema reconditum

·≈–æ¬“∏‘„π√–∫∫πÈ”‡À≈◊Õß (Brugia pahangi) ¢Õß ÿπ—¢

( ÿ«√√≥’·≈– ÿ¥®‘µµå 2535) À√◊ÕÕ“®‡°‘¥®“°‚ª√‚µ´—«

‡™àπ Trypanosoma sp. ∑’Ëæ∫„π°√–· ‡≈◊Õ¥ Babesia

canis ·≈– Babesia gibsoni ∑’Ëæ∫„π‡¡Á¥‡≈◊Õ¥·¥ß ·≈–

Hepatozoon canis ∑’Ëæ∫„π‡¡Á¥‡≈◊Õ¥¢“« À√◊ÕÕ“®‡°‘¥

®“°√‘§‡§Áµ‡´’¬ (rickettsia) ‡™àπ Ehrlichia canis ∑’Ëæ∫„π

‡¡Á¥‡≈◊Õ¥¢“« ·≈– Haemobartonella canis ∑’Ëæ∫∫πº‘«

¢Õß‡¡Á¥‡≈◊Õ¥·¥ß ª“√“ ‘µ„π‡≈◊Õ¥‡À≈à“π’È¡’æ“À–‡ªìπ¬ÿß

À√◊Õ‡ÀÁ∫ À√◊Õ·¡≈ß¥Ÿ¥‡≈◊Õ¥ ´÷Ëß¡’Õ¬Ÿà‡ªìπ®”π«π¡“°„π

ª√–‡∑»‰∑¬ ¥—ßπ—Èπ‚Õ°“ ∑’Ë®–æ∫ª“√“ ‘µ„π‡≈◊Õ¥

 ÿπ—¢®÷ß¡’¡“° ‡™àπ√“¬ß“π¢Õß ∂“æ√·≈–‡ “«π‘µ¬å (2534)

´÷Ëßæ∫ª“√“ ‘µ„π‡≈◊Õ¥∑ÿ°™π‘¥√«¡ 40% ®“°µ—«Õ¬à“ß

‡≈◊Õ¥ ÿπ—¢ 185 µ—« „π‡¢µ®—ßÀ«—¥ ¡ÿ∑√ª√“°“√

ª“√“ ‘µ„π‡≈◊Õ¥®–¡’º≈µàÕ§à“‚≈À‘µ«‘∑¬“ °“√

»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“¬âÕπÀ≈—ß (retrospective study)

∂÷ßÕÿ∫—µ‘°“√¢Õßª“√“ ‘µ„π‡≈◊Õ¥ ÿπ—¢ ·≈–§à“‚≈À‘µ

«‘∑¬“∑’Ë‡ªìπ≈—°…≥–‡©æ“–¢Õß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π

‡≈◊Õ¥™π‘¥π—Èπ

Õÿª°√≥å·≈–«‘∏’°“√

°“√‡≈◊Õ°µ—«Õ¬à“ß¢âÕ¡Ÿ≈

„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π 2537 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2538

‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥ ÿπ—¢∑’Ë¡“√—∫°“√√—°…“ À√◊Õµ√«®√à“ß°“¬

≥ ‚√ßæ¬“∫“≈ —µ«å°”·æß· π ‚¥¬‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥

∑’Ë¡“§√—Èß·√°‡æ’¬ß§√—Èß‡¥’¬« ‰¥â 1,035 µ—«Õ¬à“ß µ√«®À“

ª“√“ ‘µ„π‡≈◊Õ¥™π‘¥ microfilariae ·≈– Trypanosoma

sp. ®“°À≈Õ¥ microcapillary ¥â«¬°≈âÕß®ÿ≈∑√√»πå

‚¥¬„™â‡≈π å«—µ∂ÿ 10x (Schalm et al., 1975) µ√«®À“

ª“√“ ‘µ„π‡¡Á¥‡≈◊Õ¥·¥ß ‡¡Á¥‡≈◊Õ¥¢“«·≈–æ≈“ ¡“®“°

øî≈å¡‚≈À‘µ (blood smear) ∑’Ë¬âÕ¡¥â«¬ ’ modified Wright

stain ¥â«¬°≈âÕß®ÿ≈∑√√»πå‚¥¬„™â‡≈π å«—µ∂ÿ 100x °“√

µ√«®À“ª“√“ ‘µ„π‡≈◊Õ¥∑”æ√âÕ¡‰ª°—∫°“√µ√«®π—∫

·¬°™π‘¥‡¡Á¥‡≈◊Õ¥¢“« (white blood cell differential

count) ·≈–π—∫®”π«π‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë¡’π‘«‡§≈’¬  (nu-

cleated RBC) µàÕ 100 ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“« (/100 WBC)

§à“‚≈À‘µ«‘∑¬“Õ¬à“ßÕ◊ËπÕ—πª√–°Õ∫¥â«¬ §à“ª√‘¡“µ√‡¡Á¥

‡≈◊Õ¥·¥ßÕ—¥·πàπ (packed cell volume, PCV) „™â‡§√◊ËÕß

microcentrifuge §à“§«“¡‡¢â¡¢âπ¢Õß‚ª√µ’π„πæ≈“ ¡“
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(plasma protein, PP) „™â total solid refractometer

·≈–®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡ (total white blood cell,

WBC) π—∫‚¥¬°“√„™â counting chamber ¬°‡«âπ„π‡¥◊Õπ

æƒ…¿“§¡ ∂÷ß‡¥◊Õπ∏—π«“§¡ 2538 π—∫‚¥¬„™â‡§√◊ËÕßπ—∫

‡´≈≈å°÷ËßÕ—µ‚π¡—µ‘ (Sysmex F-820, TOA Medical Elec-

tronic Co. Ltd., Japan)

·∫àßº≈µ—«Õ¬à“ß‡≈◊Õ¥ ÿπ—¢ÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õ

1.  ÿπ—¢∑’Ë¡’§à“‚≈À‘µ«‘∑¬“ª°µ‘ ‡≈◊Õ°®“° ÿπ—¢

∑’Ë¡“µ√«® ÿ¢¿“æ ·≈–‰¡à¡’ª√–«—µ‘°“√√—°…“‚√§Õ◊Ëπ

Õ¬à“ßπâÕ¬ 1 ‡¥◊Õπ ‡≈◊Õ°‰¥â®”π«π 35 µ—«

2.  ÿπ—¢∑’Ëæ∫ª“√“ ‘µ„π‡≈◊Õ¥ ∑’Ë “¡“√∂√–∫ÿ

™π‘¥¢Õßª“√“ ‘µ‰¥â ‡≈◊Õ°‡©æ“–§à“‚≈À‘µ«‘∑¬“∑’Ë¡“§√—Èß

·√°‡æ’¬ß§√—Èß‡¥’¬« ‡≈◊Õ°‰¥â®”π«π 260 µ—«  ÿπ—¢∑’ËªÉ«¬

¥â«¬‚√§Õ◊Ëπ·≈â«∫—ß‡Õ‘≠æ∫ª“√“ ‘µ„π‡≈◊Õ¥ ‰¡àπ”§à“

‚≈À‘µ«‘∑¬“¡“√«¡„π°≈ÿà¡π’È

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â‚ª√·°√¡ SPSS for

WindowTM (Norusis, 1993) ‚¥¬À“Õ—µ√“°“√‡°‘¥µ‘¥‡™◊ÈÕ

ª“√“ ‘µ„π‡≈◊Õ¥ (incidence rate) À“§à“ ∂‘µ‘‡∫◊ÈÕßµâπ

·≈–‡ª√’¬∫‡∑’¬∫§à“‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢ª°µ‘ ·≈– ÿπ—¢

∑’Ëµ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥ ‚¥¬„™â t-test for independent

of sample (Norusis, 1993)

º≈

ª“√“ ‘µ„π‡≈◊Õ¥®“°°“√»÷°…“§√—Èßπ’È · ¥ß‰«â„π

Figure 1-10 ‚¥¬°“√µ√«®À“ microfilaria ®–æ∫‰¥â

ßà“¬®“°°“√µ√«® buffy coat (Figure 1) ∂â“¡’®”π«π

microfilariae ¡“°°Á “¡“√∂µ√«®æ∫‰¥â„πøî≈å¡‚≈À‘µ

(Figure 2) °“√µ√«®À“ Trypanosoma sp. ́ ÷Ëß¡’¢π“¥‡≈Á°

°«à“ (¬“« 25-30 mm) ·≈–¡’°“√‡§≈◊ËÕπ‰À«πâÕ¬°«à“

®÷ßµâÕßµ√«®¥Ÿ¥â«¬§«“¡√Õ∫§Õ∫ ´÷Ëß∂â“æ∫‡ªìπ®”π«π

¡“°„π buffy coat °Á “¡“√∂¡Õß‡ÀÁπ‰¥â„πøî≈å¡‚≈À‘µ

(Figure 3) °“√µ√«®À“ª“√“ ‘µ„π‡≈◊Õ¥ ÿπ—¢™π‘¥Õ◊Ëπ

µâÕßµ√«®®“°øî≈å¡‚≈À‘µ ‚¥¬®–æ∫ B. canis „π‡¡Á¥

‡≈◊Õ¥·¥ß (Figure 4) À√◊ÕÀ≈ÿ¥ÕÕ°¡“Õ¬Ÿà„πæ≈“ ¡“

(Figure 5) ‰¡àæ∫ B. gibsoni ∑—ÈßÀ¡¥ æ∫ Haemobar-

tonella canis Õ¬Ÿà∫πº‘«‡¡Á¥‡≈◊Õ¥·¥ß (Figure 6) æ∫

gamont ¢Õß Hepatozoon canis (H. canis) „π‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥π‘«‚∑√øî≈ (Figure 7) ‚¥¬ à«π„À≠à (56/63 µ—«)

®–æ∫ H. canis ‡æ’¬ß™π‘¥‡¥’¬« (47/63 µ—«) À√◊Õ√à«¡°—∫

ª“√“ ‘µ„π‡≈◊Õ¥™π‘¥Õ◊Ëπ (9/63 µ—«) ¡’ à«ππâÕ¬ (7/63

µ—«) ∑’Ëæ∫«à“¡’°“√µ‘¥‡™◊ÈÕ∑—Èß H. canis √à«¡°—∫ Ehrlichia

canis (E. canis) ´÷Ëß‡ªìπ√‘§‡§Áµ‡´’¬„π‡¡Á¥‡≈◊Õ¥¢“« ‚¥¬

 à«π„À≠à (5/7 µ—«) °“√µ‘¥‡™◊ÈÕ®–Õ¬Ÿà„π‡¡Á¥‡≈◊Õ¥¢“«

µà“ß‡´≈≈å°—π ·µà¡’ 2 µ—«∑’Ë°“√µ‘¥‡™◊ÈÕ‡°‘¥„π‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥π‘«‚∑√øî≈‡¥’¬«°—π (Figure 8) æ∫ morulae ¢Õß

E. canis ‰¥â∑—Èß„π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‚¡‚π‰´µå (Figure 9)

·≈–‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´µå (Figure 10)

 ÿπ—¢∑’Ë¡“µ√«® ≥ ‚√ßæ¬“∫“≈ —µ«å°”·æß· π

æ∫°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥ 25.12% (260/1035

Figure 1 Microfilariae (arrowheads) in plasma

above buffy coat (B). 140x

Figure 2 Microfilaria in canine blood smear. 280x
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Figure 6 Haemobartonella canis on canine red

blood cells. 1,400x

Figure 3 Trypomastigote of Trypanosoma sp. in

canine blood smear. 1,400x

Figure 4 Eight merozoites of Babesia canis are

packed in one canine red blood cell which

is near a giant platelet. 1,400x

Figure 5 Sixteen merozoites of Babesia canis in

canine blood smear. 1,400x

Figure 7 Gamont of Hepatozoon canis in canine

neutrophil. 1,400x

Figure 8 Two gamonts fo Hepatozoon canis and

two morulae of Ehrlichia canis (arrows)

in two canine neutrophils. 1,400x
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Figure 10 One morula of Ehrlichia canis in canine

lymphocyte. 1,400x.

Figure 9 Five morulae of Ehrlichia canis in canine

monocyte. Note that vacuolation of mono-

cytic cytoplasm. 1,400x

Table 1 Incidence rate (number) of blood parasite in 1,035 dogs.

Microfila- Haemobar- Trypano-

B. canis riae E. canis H. canis tonella canis soma sp. Total

B. canis 3.09 3.09

(32) (32)

Microfilariae 0.38* 11.78 12.16

(4) (122) (126)

E. canis 0.48* 2.32 2.80

(5)  (24)  (29)

H. canis 0.29 0.48 0.58 4.54 5.89

(3)  (5)  (6)  (47)  (61)

Haemobartonella canis 0.68 0.68

(7) (7)

Trypanosoma sp. 0.48 0.48

(5) (5)

Total 4.25 12.27 2.90 4.54 0.68 0.48 25.12

(44) (127)  (30) (47)  (7)  (5) (260)

* One dog in this group was also concurrently infected with Hepatozoon canis.

µ—«Õ¬à“ß) ‚¥¬Õ“®µ‘¥‡æ’¬ß™π‘¥‡¥’¬« À√◊Õµ‘¥‡™◊ÈÕ Õß

™π‘¥√à«¡°—π ‚¥¬¡’ ÿπ—¢ 2 µ—«∑’Ëµ‘¥‡™◊ÈÕ “¡™π‘¥ §◊Õ B.

canis, Hepatozoon canis ·≈– microfilaria ·≈– B. canis,

Hepatozoon canis ·≈– E. canis „π°“√µ√«®§√—Èß·√°

(Table 1)

º≈§à“‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢ª°µ‘ æ√âÕ¡æ‘ —¬

(mean ± 2SE) · ¥ß‰«â„π Table 2 º≈§à“‚≈À‘µ«‘∑¬“¢Õß

 ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ‡æ’¬ß™π‘¥‡¥’¬« ·≈–‡ªÕ√å‡´Áπµå¢Õß§«“¡

º‘¥ª°µ‘∑“ß‚≈À‘µ«‘∑¬“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ ÿπ—¢ª°µ‘

· ¥ß‰«â„π Table 3 (B. canis) Table 4 (microfilaria)

Table 5 (H. canis) ·≈– Table 6 (E. canis)  à«π§à“‚≈À‘µ

«‘∑¬“¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ Trypanosoma sp. ¡’‡æ’¬ß 5
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Table 2 Hematological values of 35 control dogs.

Parameter Mean ± SE Range (Mean ± 2SE)

PCV (%) 41 ± 1 39 - 43

PP (g/L) 74 ± 1 72 - 76

WBC (109/L) 13.11 ± 0.62 11.88 - 14.36

Band neutrophil 0.095 ± 0.027 0.041 - 0.149

Segmented neutrophil 8.793 ± 0.485 7.823 - 9.763

Eosinophil 0.645 ± 0.088 0.469 - 0.821

Basophil 0 -

Lymphocyte 3.204 ± 0.227 2.750 - 3.658

Monocyte 0.451 ± 0.067 0.317 - 0.585

Nucleated RBC /100 WBC 0 0

Table 3 Hematological values of 32 Babesia canis infected dogs and hematological abnormality comparing

with control dogs.

Hematological abnormality

Parameter Mean ± SE  (Percentage of abnormality)

PCV (%) 27 ± 2 Anemia (94 %)

PP (g/L) 63 ± 2* Hypoproteinemia (78 %)

Hyperproteinemia (6 %)

WBC (109/L) 12.617 ± 1.440* Leukopenia (53 %)

Leukocytosis (35 %)

Band neutrophil 0.147 ± 0.067 Left shift (25 %)

Segmented neutrophil 8.193 ± 1.217* Neutropenia (56 %)

Neutrophilia (35 %)

Eosinophil 0.438 ± 0.113 Eosinopenia (66 %)

Eosinophilia (16 %)

Basophil 0            -

Lymphocyte 3.387 ± 0.473* Lymphopenia (56 %)

Lymphocytosis (44 %)

Monocyte 0.451 ± 0.063 Monocytosis (25 %)

Nucleated RBC /100 WBC 0.88 ± 0.36* Metarubricytosis (25 %)

* Significant difference at p< 0.05.

µ—«Õ¬à“ß ·≈– ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ Haemobartonella canis ¡’

‡æ’¬ß 7 µ—«Õ¬à“ß ®÷ß‰¡à‰¥â∑”º≈§à“‚≈À‘µ«‘∑¬“‰«â Table 7

‡ªìπº≈§à“‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ Õß™π‘¥®”π«π

21 µ—« ·≈– ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ “¡™π‘¥®”π«π 2 µ—« ·≈–

‡ªÕ√å‡´Áπµå¢Õß§«“¡º‘¥ª°µ‘∑“ß‚≈À‘µ«‘∑¬“ Table 8 ‡ªìπ

 √ÿª≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“„π ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ ’Ë™π‘¥

‡ª√’¬∫‡∑’¬∫°—π
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Table 4 Hematological values of 122 microfilariae positive dogs and hematological abnormality compar-

ing with the control dogs.

Hematological abnormality
Parameter Mean ± SE (Percentage of abnormality)

PCV (%) 33 ± 1 Anemia (80 %)
PP (g/L) 82 ± 1* Hypoproteinemia (25 %)

Hyperproteinemia (58 %)
WBC (109/L) 21.249 ± 1.145* Leukopenia (21 %)

Leukocytosis (66 %)
Band neutrophil 0.665 ± 0.203* Left shift (37 %)
Segmented neutrophil 14.940 ± 0.970* Neutropenia (28 %)

Neutrophilia (61 %)
Eosinophil 1.386 ± 0.133* Eosinopenia (31 %)

Eosinophilia (53 %)
Basophil 0            -
Lymphocyte 3.667 ± 0.426* Lymphopenia (50 %)

Lymphocytosis (34 %)
Monocyte 0.590 ± 0.057* Monocytosis (34 %)

Nucleated RBC /100 WBC 0.47 ± 0.21* Metarubricytosis (9 %)

* Significant difference at p< 0.05.

Table 5 Hematological values of 47 Hepatozoon canis infected dogs and hematological abnormality

comparing with control dogs.

Hematological abnormality
Parameter Mean ± SE (Percentage of abnormality)

PCV (%) 29 ± 1 Anemia (81 %)
PP (g/L) 75 ± 2* Hypoproteinemia (40 %)

Hyperproteinemia (43 %)
WBC (109/L) 19.136 ± 1.899* Leukopenia (32 %)

Leukocytosis (53 %)
Band neutrophil 0.397 ± 0.123* Left shift (36 %)
Segmented neutrophil 14.576 ± 1.746* Neutropenia (32 %)

Neutrophilia (49 %)
Eosinophil 0.587 ± 0.124* Eosinopenia (64 %)

Eosinophilia (23 %)
Basophil 0            -
Lymphocyte 2.736 ± 0.392* Lymphopenia (55 %)

Lymphocytosis (21 %)
Monocyte 0.756 ± 0.137* Monocytosis (45 %)

Nucleated RBC /100 WBC 0.98 ± 0.69* Metarubricytosis (13 %)

* Significant difference at p< 0.05.
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Table 6 Hematological values of 24 Ehrlichia canis infected dogs and hematological abnormality compar-

ing with control dogs.

Hematological abnormality
Parameter Mean ± SE (Percentage of abnormality)

PCV (%) 22 ± 2 Anemia (96 %)
PP (g/L) 65 ± 3* Hypoproteinemia (63 %)

Hyperproteinemia (25 %)

WBC (109/L) 15.299 ± 2.536* Leukopenia (50%)
Leukocytosis (46 %)

Band neutrophil 0.499 ± 0.153* Left shift (46 %)

Segmented neutrophil 11.090 ± 2.093* Neutropenia (46 %)
Neutrophilia (42 %)

Eosinophil 0.068 ± 0.025* Eosinopenia (100%)

Basophil 0            -
Lymphocyte 2.471 ± 0.361* Lymphopenia (63 %)

Lymphocytosis (17 %)

Monocyte 1.172 ± 0.163* Monocytosis (75 %)
Nucleated RBC /100 WBC 1.33 ± 1.01* Metarubricytosis (17 %)

* Significant difference at p< 0.05.

Table 7 Hematological values of 23 mixed blood parasite infected dogs and hematological abnormality

comparing with control dogs.

Hematological abnormality

Parameter Mean ± SE (Percentage of abnormality)

PCV (%) 24 ± 2 Anemia (96 %)
PP (g/L) 70 ± 4* Hypoproteinemia (56 %)

Hyperproteinemia (39 %)

WBC (109/L) 22.897 ± 3.683* Leukopenia (17 %)
Leukocytosis (57 %)

Band neutrophil 0.599 ± 0.162* Left shift (57 %)

Segmented neutrophil 17.531 ± 3.237* Neutropenia (22 %)
Neutrophilia (57 %)

Eosinophil 0.345 ± 0.139 Eosinopenia (83 %)

Eosinophilia (13 %)
Basophil 0.042 ± 0.037* Basophilia (9%)

Lymphocyte 3.098 ± 0.620* Lymphopenia (61 %)

Lymphocytosis (26 %)
Monocyte 0.858 ± 0.137* Monocytosis (65 %)

Nucleated RBC /100 WBC 1.52 ± 0.74* Metarubricytosis (26 %)

* Significant difference at p< 0.05.



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4 597

«‘®“√≥å

®“°Õÿ∫—µ‘°“√¢Õß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥ ÿπ—¢

„π°“√»÷°…“§√—Èßπ’È (25.12%) æ∫«à“µË”°«à“Õÿ∫—µ‘°“√®“°

°“√»÷°…“¢Õß  ∂“æ√·≈–‡ “«π‘µ¬å (2534) ∑—Èßπ’È‡ªìπ

º≈¡“®“°°“√‰¡àπ”µ—«Õ¬à“ß‡≈◊Õ¥∑’Ëæ∫ª“√“ ‘µ„π‡≈◊Õ¥

√à«¡°—∫°“√‡®Á∫ªÉ«¬™π‘¥Õ◊Ëπ¡“√«¡„π°“√À“Õÿ∫—µ‘°“√

¢Õß°“√»÷°…“§√—Èßπ’È ‡π◊ËÕß®“°°“√ªÉ«¬‡ªìπ‚√§Õ◊ËπÕ“®¡’

º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß∑“ß‚≈À‘µ«‘∑¬“ Õ¬à“ß‰√°Áµ“¡

Õÿ∫—µ‘°“√¢Õß°“√»÷°…“§√—Èßπ’È · ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡™ÿ°

¢Õß‚√§µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥ ÿπ—¢ «à“¡’∂÷ß 1 „π 4

¢Õß ÿπ—¢ªÉ«¬ ‚¥¬°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥‡æ’¬ß™π‘¥

‡¥’¬«À√◊Õµ‘¥‡™◊ÈÕ Õß™π‘¥√à«¡°—π À√◊Õµ‘¥‡™◊ÈÕª“√“ ‘µ

„π‡≈◊Õ¥√à«¡°—π “¡™π‘¥ (Table 1) °“√µ‘¥‡™◊ÈÕ B. canis

·≈â«‚Õ°“ ∑’Ë®–µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥™π‘¥Õ◊ËπÕ’°Àπ÷Ëß

™π‘¥ Ÿß∂÷ß 22.73% (10/44 µ—«) ·≈–‚Õ°“ ∑’Ë®–µ‘¥‡™◊ÈÕ

ª“√“ ‘µ„π‡≈◊Õ¥√«¡ “¡™π‘¥¡’∂÷ß 4.57% (2/44 µ—«)

°“√µ‘¥‡™◊ÈÕ H. canis ·≈â«‚Õ°“ ∑’Ë®–µ‘¥‡™◊ÈÕª“√“ ‘µ„π

‡≈◊Õ¥√à«¡‡ªìπ Õß™π‘¥  Ÿß∂÷ß 22.95% (11/61 µ—«)

·≈–‚Õ°“ ∑’Ë®–µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥√«¡ “¡™π‘¥¡’

3.28% (2/61 µ—«) °“√µ‘¥‡™◊ÈÕ E. cains ·≈â«‚Õ°“ ∑’Ë®–µ‘¥

‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥™π‘¥ B. canis ¡’ 14.29% (5/35) À√◊Õ

‚Õ°“ ∑’Ë®–µ‘¥‡™◊ÈÕ H. canis √à«¡Õ’° ¡’ 17.14% À√◊Õ 6/

35 µ—« (Table 1) ¥—ßπ—Èπ °“√æ∫ª“√“ ‘µ„π‡≈◊Õ¥™π‘¥

„¥™π‘¥Àπ÷Ëß §«√µ√«®¥Ÿ«à“¡’ª“√“ ‘µ„π‡≈◊Õ¥™π‘¥Õ◊Ëπ

Õ’°À√◊Õ‰¡à ‡æ◊ËÕª√–‚¬™πå„π°“√√—°…“ ÿπ—¢ªÉ«¬Õ¬à“ß¡’

ª√– ‘∑∏‘¿“æ

≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ B. canis

(Table 3) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ ÿπ—¢°≈ÿà¡ª°µ‘·≈â«¡’§«“¡º‘¥

ª°µ‘‡°‘π 50% §◊Õ ¡’¿“«–‚≈À‘µ®“ß (anemia) ª√‘¡“≥

‚ª√µ’π„πæ≈“ ¡“≈¥≈ß (hypoproteinemia) ®”π«π

‡¡Á¥‡≈◊Õ¥¢“«√«¡≈¥≈ß (leukopenia) ®”π«π‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢“«™π‘¥‡´Á°‡¡πµåπ‘«‚∑√øî≈≈¥≈ß (neutropenia)

®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈≈¥≈ß (eosi-

nopenia) ·≈–®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´µå≈¥≈ß

(lymphopenia) ‚¥¬ “‡Àµÿ∑’Ë®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡≈¥≈ß

‡ªìπº≈¡“®“°®”π«π‡´≈≈å ‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡´Á°

‡¡πµåπ‘«‚∑√øî≈ ≈¥≈ß (r = 0.9317)  à«π®”π«π‡¡Á¥

‡≈◊Õ¥·¥ß∑’Ë¡’π‘«‡§≈’¬  (nucleated RBC, NRBC) ´÷Ëß

‡ªìπµ—«∫àß™’È∂÷ß¿“«–‚≈À‘µ®“ß™π‘¥∑’Ë¡’°“√µÕ∫ πÕß

¢Õß‰¢°√–¥Ÿ° (regenerative anemia, ‡©≈’¬«; 2540) ¡’

®”π«π‡æ‘Ë¡¢÷Èπ·µ°µà“ß®“°°≈ÿà¡ ÿπ—¢ª°µ‘∑’Ë§«“¡‡™◊ËÕ¡—Ëπ

95% ·µà®”π«π∑’Ëæ∫ NRBC °Á¡’‡æ’¬ß 25% °“√·µ°

∑”≈“¬‡¡Á¥‡≈◊Õ¥·¥ß (hemolysis) ®“°°“√µ‘¥‡™◊ÈÕ B. canis

 “¡“√∂‡°‘¥‰¥â∑—Èß„π‡ âπ‡≈◊Õ¥ (intravascular) ·≈–πÕ°

‡ âπ‡≈◊Õ¥ (extravascular) ́ ÷Ëß¡—°®–°√–µÿâπ„Àâ‡°‘¥ regen-

erative anemia (Breitschwerdt, 1990) ¥—ßπ—Èπ§«√∑’Ë

®–µ√«®øî≈å¡‚≈À‘µ‡æ◊ËÕÀ“≈—°…≥–¢Õß regenerative

anemia ™π‘¥Õ◊Ëπ ‡™àπ polychromasia ·≈– reticulocytosis

·≈–‡æ◊ËÕ¬◊π¬—π¿“«– regenerative anemia §«√∑’Ë®–¬âÕ¡

‡√µ‘§Ÿ‚≈‰´µå ‡æ◊ËÕ§”π«πÀ“§à“¥—™π’°“√ √â“ß‡√µ‘§Ÿ‚≈‰´µå

(reticulocyte production index, RPI) ´÷Ëß®– “¡“√∂

Table 8 Summary of hematological characteristic of blood parasite infected dogs.

B. canis Microfilariae H. canis E. canis Mixed infection

Anemia Anemia Anemia Anemia Anemia

Hypoproteinemia Hyperproteinemia - Hypoproteinemia Hypoproteinemia

Leukopenia Leukocytosis Leukocytosis Leukopenia Leukocytosis

Neutropenia Neutrophilia - - Neutrpphilia with left shift

Eosinopenia Eosinophilia Eosinopenia Eosinopenia Eosinopenia

Lymphopenia Lymphopenia Lymphopenia Lymphopenia Lymphopenia

- - - Monocytosis Monocytosis
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·ª≈º≈ regenerative anemia „π ÿπ—¢‰¥â¥’°«à“ (‡©≈’¬«,

2540)

≈— ° …≥–∑ “ ß ‚ ≈À‘ µ «‘ ∑ ¬ “ ¢Õ ß ÿ π— ¢ ∑’Ë æ ∫

microfilariae (Table 5) ∑’Ë·µ°µà“ß®“° ÿπ—¢°≈ÿà¡ª°µ‘‡°‘π

50% §◊Õ ¡’¿“«–‚≈À‘µ®“ß ·µà¬—ß¡’§à“‡©≈’Ë¬¢Õß PCV

 Ÿß°«à“°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥™π‘¥Õ◊Ëπ (Table 3, 5,

6) ®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡‡æ‘Ë¡¢÷Èπ (leukocytosis)

®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡´Á°‡¡πµåπ‘«‚∑√øî≈ ·≈–Õ’‚Õ

 ‘‚πøî≈‡æ‘Ë¡¢÷Èπ ®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´µå≈¥

≈ß ·≈–ª√‘¡“≥‚ª√µ’π„πæ≈“ ¡“‡æ‘Ë¡¢÷Èπ ¿“«–‚≈À‘µ

®“ß„π°“√»÷°…“§√—Èßπ’È ¬—ß¡’§à“‡©≈’Ë¬ Ÿß°«à“°“√»÷°…“¢Õß

Kitagawa et al. (1995, mean ± SD ¢Õß PCV = 20.9

± 7.1%) ´÷Ëß»÷°…“„π ÿπ—¢ 33 µ—« ∑’Ëæ∫«à“¡’æ¬“∏‘ÀπÕπ

À—«„® ·≈â«∑”„Àâ‡°‘¥¿“«–¡’Œ’‚¡‚°≈∫‘π„πªí  “«–

(hemoglobinuria) ÷́Ëß‡ªìπµ—«∫àß™’È∂÷ß°“√·µ°¢Õß‡¡Á¥

‡≈◊Õ¥·¥ß„π‡ âπ‡≈◊Õ¥ ®÷ß∑”„Àâ¡’§à“‡©≈’Ë¬¢Õß PCV µË”

°«à“°“√»÷°…“§√—Èßπ’È ·µà®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡‡©≈’Ë¬

„π°“√»÷°…“§√—Èßπ’È¡’§à“„°≈â‡§’¬ß°—π°«à“°“√»÷°…“¢Õß

Kitagawa et al. (1995) ́ ÷Ëß¡’§à“ mean ± SD ¢Õß WBC

= 21.5 ± 0.89 × 109/L ®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡∑’Ë‡æ‘Ë¡¢÷Èπ

„π ÿπ—¢∑’Ëæ∫ microfilariae ‡ªìπº≈¢Õß°“√‡æ‘Ë¡®”π«π

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ ‡´Á°‡¡πµåπ‘«‚∑√øî≈ (r = 0.8850)

„π°√≥’¢Õßæ¬“∏‘ÀπÕπÀ—«„®®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥

Õ’‚Õ ‘‚πøî≈®–‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ¡’æ¬“∏‘‚µ‡µÁ¡«—¬‰ªÕ¬Ÿà∑’ËÀ—«„®

À√◊Õ‡¡◊ËÕ¡’°“√ª≈àÕ¬ microfilariae ÕÕ° Ÿà°√–· ‚≈À‘µ

¡’º≈∑”„ÀâÕ’‚Õ ‘‚πøî≈‡æ‘Ë¡¢÷Èπ®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë§«“¡‡™◊ËÕ¡—Ëπ 95% ·µà‡¡◊ËÕ¥Ÿ®”π«π

‡ªÕ√å‡´Áπµå¢Õß∑’Ë‡°‘¥ eosinophilia ¡’‡æ’¬ß 53% ·≈–¡’

‡ªÕ√å‡´Áπµå∑’Ë‡°‘¥ eosinopenia ¡’ 31% ́ ÷Ëß¿“«– eosinope-

nia πà“®–‡ªìπ¡“®“°§«“¡‡§√’¬¥‡ªìπ‡«≈“π“π·≈â«¡’°“√

À≈—Ëß steroid (Bush, 1991) ́ ÷Ëß Õ¥§≈âÕß°—∫°“√æ∫¿“«–

lymphopenia ∂÷ß 50% (Table 4) ª√‘¡“≥‚ª√µ’π„π

æ≈“ ¡“∑’Ë‡æ‘Ë¡¢÷Èπ·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ 58% π—Èπ

πà“®–‡ªìπº≈¡“®“°¡’ª√‘¡“≥ globulin„π°√–· ‚≈À‘µ

‡æ‘Ë¡¢÷Èπ (hyperglobulinemia) ‡π◊ËÕß®“°°“√°√–µÿâπ

√–∫∫¿Ÿ¡‘§ÿâ¡°—π‡ªìπ‡«≈“π“π®“°°“√µ‘¥æ¬“∏‘ÀπÕπÀ—«„®

´÷Ëß∂â“µâÕß°“√¬◊π¬—π¿“«– hyperglobulinemia µâÕß∑”

protein electrophoresis (Mayer et al., 1992)

≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ H. canis

(Table 5) ∑’Ë·µ°µà“ß®“° ÿπ—¢°≈ÿà¡ª°µ‘‡°‘π 50% §◊Õ ¡’

¿“«–‚≈À‘µ®“ß ®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡‡æ‘Ë¡¢÷Èπ

®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡™π‘¥Õ’‚Õ ‘‚πøî≈ ·≈–

≈‘¡‚ø‰´µå≈¥≈ß ®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡∑’Ë‡æ‘Ë¡¢÷Èπ‡ªìπ

º≈√«¡¢Õß°“√‡æ‘Ë¡®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡´Á°

‡¡πµåπ‘«‚∑√øî≈ ·∫π¥åπ‘«‚∑√øî≈ ·≈–‚¡‚π‰´µå (r =

0.9466, 0.7030 ·≈– 0.5107 µ“¡≈”¥—∫) ≈—°…≥–

‚≈À‘µ®“ß„π ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ H. canis ®–‡ªìπ™π‘¥ non-

regenerative anemia ∂÷ß 87% ´÷Ëß·µ°µà“ß®“°°“√

√«∫√«¡¢Õß Craig (1990) ∑’Ë‡ªìπ™π‘¥ mild regenerative

anemia ≈—°…≥– leukocytosis H. canis ¬—ß¡’‡æ’¬ß 53%

(Table 5) ·≈–§à“‡©≈’Ë¬∑’ËµË”°«à“„π°√≥’∑’Ëæ∫ microfilariae

(Table 4) ÷́Ëß¡’≈—°…≥– leukocytosis  Ÿß∂÷ß 66% ·≈–

¡’§à“®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡ Ÿß ÿ¥ 70.31 × 109/L „π

¢≥–∑’Ë°“√µ‘¥‡™◊ÈÕ H. canis ¡’®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡

 Ÿß ÿ¥ 59.8 31 × 109/L ≈—°…≥– neutrophilia ·≈–Õ“®

¡’ left shift ÷́Ëßæ∫„π°“√µ‘¥‡™◊ÈÕ H. canis Texas strain

(Craig, 1990) π—Èπ ≈—°…≥–∑—Èß Õß°Áæ∫„π ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ

H. canis „π°“√»÷°…“§√—Èßπ’ÈπâÕ¬°«à“ 50%

≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ E. canis

(Table 6) ∑’Ë·µ°µà“ß®“° ÿπ—¢°≈ÿà¡ª°µ‘‡°‘π 50% §◊Õ

¿“«–‚≈À‘µ®“ß ª√‘¡“≥‚ª√µ’π„πæ≈“ ¡“≈¥≈ß

®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡≈¥≈ß (50%) ®”π«π‡¡Á¥‡≈◊Õ¥

¢“«™π‘¥Õ’‚Õ ‘‚πøî≈ ·≈–≈‘¡‚ø‰´µå≈¥≈ß ·µà¡’®”π«π

‚¡‚π‰´µå‡æ‘Ë¡¢÷Èπ (monocytosis) §à“‡©≈’Ë¬¢Õß®”π«π

‡¡Á¥‡≈◊Õ¥¢“«√«¡„π ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ E. canis  Ÿß°«à“ ÿπ—¢

°≈ÿà¡ª°µ‘ ∑’Ë§«“¡‡™◊ËÕ¡—Ëπ 95% ∑—Èßπ’È ‡æ√“–°“√

‡ª≈’Ë¬π·ª≈ß®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡„π à«π∑’Ë‡æ‘Ë¡¢÷Èπ¡’∂÷ß

46% ®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡∑’Ë‡æ‘Ë¡¢÷Èπ‡ªìπº≈¡“®“°

®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡´Á°‡¡πµåπ‘«‚∑√øî≈·≈–

‚¡‚π‰´µå‡æ‘Ë¡¢÷Èπ (r = 0.9863, 0.7779 µ“¡≈”¥—∫)

°“√æ∫ NRBC ‡æ’¬ß 17% · ¥ß∂÷ß¿“«–‚≈À‘µ®“ß

 à«π„À≠à¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ E. canis ´÷Ëß‡ªìπ™π‘¥∑’Ë‰¡à¡’

°“√µÕ∫ πÕß®“°‰¢°√–¥Ÿ° (non-regenerative anemia)

¬°‡«âπ°√≥’∑’Ë¡’°“√µ‘¥‡™◊ÈÕ B. canis √à«¡¥â«¬ À√◊Õ¡’
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ªí≠À“‡≈◊Õ¥ÕÕ° (Troy and Dru Forrester, 1990)

‡ªÕ√å‡´Áπµå¢Õß¿“«–‚≈À‘µ®“ß„π ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕ E. canis

„π§√—Èßπ’È (96%) ´÷Ëß Ÿß°«à“®“°°“√√«∫√«¡¢Õß Troy

and Dru Forrester (1990) ́ ÷Ëßæ∫‡æ’¬ß 70% „π ÿπ—¢ 327

µ—« ‡ªÕ√å‡´Áπµå¢Õß¿“«–®”π«π‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ Õ’‚Õ

 ‘‚πøî≈µË” ·≈–≈‘¡‚ø‰´µåµË” (Table 6) °Á Ÿß°«à“°“√

√«∫√«¡¢Õß Troy and Dru Forrester (1990) §◊Õ 56%

„π ÿπ—¢ 120 µ—« ·≈– 46% „π ÿπ—¢ 74 µ—« µ“¡≈”¥—∫

≈—°…≥– eosinopenia ·≈– lymphopenia ‡ªìπº≈¡“®“°

steroid (‡©≈’¬«, 2540)

≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢∑’Ëµ‘¥‡™◊ÈÕµ—Èß·µà

 Õß™π‘¥¢÷Èπ‰ª (Table 7) ∑’Ë·µ°µà“ß®“° ÿπ—¢°≈ÿà¡ª°µ‘

‡°‘π 50% §◊Õ ¡’¿“«–‚≈À‘µ®“ß ª√‘¡“≥‚ª√µ’π„π

æ≈“ ¡“≈¥≈ß ®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡‡æ‘Ë¡¢÷Èπ ®”π«π

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥‡ Á́°‡¡πµåπ‘«‚∑√øî≈‡æ‘Ë¡¢÷Èπ ‚¥¬

¡’®”π«π·∫π¥åπ‘«‚∑√øî≈‡æ‘Ë¡¢÷Èπ (left shift) ®”π«π

‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥Õ’‚Õ ‘‚πøî≈≈¥≈ß ®”π«π‡¡Á¥

‡≈◊Õ¥¢“«™π‘¥≈‘¡‚ø‰´µå≈¥≈ß ·≈–®”π«π‚¡‚π‰´µå

‡æ‘Ë¡¢÷Èπ ´÷Ëß‡ªìπ≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë√«¡≈—°…≥–

¢Õß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥∑—Èß ’Ë™π‘¥¢â“ßµâπ ·µà¡’

≈—°…≥–∑’Ë·µ°µà“ßÕÕ°¡“ §◊Õ neutrophilia with left shift

·≈–®”π«π‡¡Á¥‡≈◊Õ¥¢“«√«¡‡©≈’Ë¬¡’§à“¡“°°«à“°“√µ‘¥

‡™◊ÈÕ™π‘¥‡¥’¬« ÷́Ëß≈—°…≥–‚≈À‘µ«‘∑¬“¢Õß‡¡Á¥‡≈◊Õ¥¢“«

¢â“ßµâπ∑’Ëª√–°Õ∫¥â«¬ neutrophilia with left shift, eosi-

nopenia, lymphopenia ·≈– monocytosis ‡ªìπ≈—°…≥–¢Õß

neutrophilia of inflammation (‡©≈’¬«, 2540) ´÷Ëß®–

‡¢â“„®º‘¥«à“¡’°“√Õ—°‡ ∫≈—°…≥–∑’Ë¡’ÀπÕß (purulent in-

flammation) ∑”„Àâ°“√«“ß·ºπ°“√√—°…“º‘¥‰ª®“°

 “‡Àµÿ∑’Ë·∑â®√‘ß ®“°°“√»÷°…“§√—Èßπ’È≈—°…≥–∑“ß‚≈À‘µ

«‘∑¬“¥—ß°≈à“« ‡ªìπµ—«∫àß™’È∂÷ß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π

‡≈◊Õ¥¡“°°«à“Àπ÷Ëß™π‘¥ ¥—ßπ—Èπ·¡â«à“®–æ∫ª“√“ ‘µ„π

‡≈◊Õ¥·≈â« §«√∑’Ë®–µ√«®øî≈å¡‚≈À‘µ¥â«¬§«“¡√Õ∫§Õ∫

«à“¬—ß§ß¡’ª“√“ ‘µ„π‡≈◊Õ¥™π‘¥Õ◊ËπÕ’°À√◊Õ‰¡à

≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“¢Õß°“√µ‘¥‡™◊ÈÕª“√“ ‘µ

„π‡≈◊Õ¥∑’Ëæ∫¡“°∑—Èß ’Ë™π‘¥ (Table 3-6) ¡’ à«π∑’Ë

‡À¡◊Õπ°—π§◊Õ anemia ·≈– lymphopenia (Table 8)

°“√µ‘¥‡™◊ÈÕ B. canis ¡’≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë‡À¡◊Õπ°—∫

°“√µ‘¥‡™◊ÈÕ E. canis §◊Õ hypoproteinemia, leukopenia

·≈– eosinopenia  à«π≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë

·µ°µà“ß°—πÕ¬à“ß‡¥àπ™—¥§◊Õ babesiosis ‡°‘¥ neutropenia

·≈– ehrlichiosis ‡°‘¥ monocytosis  à«π≈—°…≥–∑“ß

‚≈À‘µ«‘∑¬“¢Õß ÿπ—¢∑’Ëæ∫ microfilariae (‡°‘¥¿“«–

microfilariasis) ¡’ à«π∑’Ë‡À¡◊Õπ°—∫°“√µ‘¥‡™◊ÈÕ H. canis

§◊Õ leukocytosis  à«π≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë

·µ°µà“ß°—π§◊Õ microfilariasis ‡°‘¥ hyperproteinemia,

neutrophilia ·≈– eosinophilia ·µà hepatozoonosis ‡°‘¥

eosinopenia  à«π°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥√à«¡°—π

 ÕßÀ√◊Õ “¡™π‘¥ ¡’≈—°…≥–∑“ß‚≈À‘µ«‘∑¬“∑’Ë§≈â“¬°—∫

°“√µ‘¥‡™◊ÈÕª“√“ ‘µ„π‡≈◊Õ¥·µà≈–™π‘¥√à«¡°—π ¡’ à«π∑’Ë

·µ°µà“ß §◊Õ neutrophilia with left shift ¥—ßπ—Èπ °“√

·ª≈º≈∑“ß‚≈À‘µ«‘∑¬“Õ¬à“ß≈–‡Õ’¬¥  “¡“√∂„™â

ª√–°Õ∫°“√µ√«®«‘π‘®©—¬ª“√“ ‘µ„π‡≈◊Õ¥¢Õß ÿπ—¢‰¥â
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