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Abstract : This study was carried out to investigate the effects of vitamin 'E on the
prevention and treatment of Babesia gibsoni . Fifteen mongrel dogs, uninfected with Babesia spp,
were assigned to three groups according to vitamin E(e-tocopherol) concentrations in the RBC.
The concentrations in each of the three groups were, respectively : a-tocopherol in RBC less than
30pg/il(Group 1), 30pg/Hi~60pg/l(Group 1), more than 60pg/pi(Group ). Artificial infection was
accomplished by injecting 2 X 10'~2X 10* erythrocyte of Babesia gibsoni -infected dog into the
cephalic vein. We investigated the clinical signs, vitamin E concentrations in RBC and serum,
Vitamin A concentrations in serum, hematological values, white blood cell(WBC) viability and
RBC membrane osmotic fragility after infection of Babesia gibsoni for a period of 20 days at 5
day intervals.

The results obtained are summarized as follows :

1. After infection by Babesia gibsoni, clinical examination revealed depression, anorexia, pale
mucous membranes, dark brown urine and diarrhea in proportion as time went on. After 10 days
of infection, one dog each of Groups I, I and II revealed depression and anorexia. Two dogs
in Group I and one dog each of Groups II and Il showed dark brown urine after 15 days.
Diarrhea was observed in one dog in each of the 3 groups after 20 days of infection.

2. After 5 days of infection, two dogs in each of Groups 1, I and Il showed Babesia
gibsoni in RBC of blood smear stained with Giemsa. At the 15th day after infection with
Babesia gibsoni , they were observed in all experimental animals. After both 5 days and 10 days
of infection, the rate of Babesia gibsoni parasitized RBC(permillage, %,) was 1%, and increased
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as time went on.

3. After 5 days of infection by Babesia gibsoni, Group I, which had the lowest vitamin E
concentration, showed significantly decreased RBC and PCV levels(p { 0.01). Group Il and group
Il also showed significantly decreased RBC and PCV levels after 15 days of infection(p { 0.05).
Particularly after 10 days of infection, Group I showed lower values in RBC and PCV levels
compared to Groups I and [l. WBC, RBC, fibrinogen and total protein levels between the groups

did not differ during experimental periods.

4. According to the WBC differential counts, the ratios of neutrophil to lymphocyte showed a
tendency to be slightly higher in Group Il (more than 60ug/ul) than in Groups I and II.

5. WBC viability did not differ between the groups.

6. RBC membrane osmotic fragility did not differ between the groups.
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Table 1. Vitamin E concentrations in RBC and serum, and vitamin A concentrations in serum of the dogs

Vitamine E concentration

Viamin E concentration Vitamin A concentration

Group  Numbers of head in RBC (sg/di) in serum (pg/dl) in serum (ug/dl)
I 5 25.4+5.1*(20-31) 254.8+73.9 (150-326) 75.2+7.4 (62-79)
I 5 39.2:+0.8 (38~40) 341.4+145.1 (221-500) 73.417.4(62~82)
i 5 83.2:+4.4(80-88) 586.0+121.4 (530~800) 90.2+9.7 (78~105)
* Mean+SD,

M9 B (a-tocopherol) HPLCE R4 8o HY7
vl B g0 mebA 30pg/dl o] ${Group 1), 30pg/dl~
60pg/di(Group 1), 60pg/dl ©}43<1(Group ) 3/} Fo2
UHF QA EHTable 1),

2) 24 : vpH| A ol(Babesia gibsoni)d) 3% Y Y
HAYF 2x10-2x10°718 4 gAo] 82 Aoz
FE F 20U T 5Y BFoR YAFAI YA
B3 5& ZARAG

3) A& : #YF 20¢ A 4.4-Diamidino-diazoamino-
benzene-di-acetamidoacetate(Berenil® : Hoechst)& VA £ %
Fo3tgioh

HApy .

1) ¥4 Al : Coulter counter T-890(Coulter Electric Co,
USA)E o} 83t WBC, RBC, PCVE 3431 Fd
A3} H4A2 YL refractometer(AO spencer., USA)E ©] 4
3] 23T

BYT FHANE Giemsa MY Y =UREOE
monocyte, eosinophil, lymphocyte, neutrophil®] H& &g
TIART 9% Y &L Giemsa P ETHEIA
AYT 1000749 €50l FIE 2 ¥ T (Permillage, %)
& Ao

2) ¥ g A E 55 34 : £ & A%
A g @) FHe 250p, 8 250piet & 89(1.5ge
butylated hydroxytoluene g ¥ g2 e Tt
(10:90)) 500plE WY1 EFEct EFH AFA Yl
4k 25miE ¥ 3 thA] E§ete) 3000pme 2 SET 9
AEYF 324 E A2E AFAEP Bt A
& o83t 43¢ FEA ¥ e 59 20uE
HPLCe| <] §c}. WatersA}l9] 515 pump, 474 Fluorescence
Detector(A; Ex 325nm, Em 470nm, E; Ex 292nm, Em
3250m), Symmetry C18 culumn(3.9mm X 105mm)o} H}E}w)
At ES] Ao ALREHYUL o] FALE ervEgEE o

£330 §4& B9 Im¥Y o] FAFH Y. Vitamin A
(retinol)= 1.98% o] vitamin E(a-tocopherol)x= 5.58% ¢ &
% 5 ArHFig 1).
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Fig 1. HPLC chromatograph depicting separation and retention
times for vitamin A (retinol) and vitamin E{a-tocopherol) stan-
dards.

HFYTF U EFE §7 : Hud Mg g4y
RBCE PBSZ 53 A3 ¢ ¥ PCV7} 50% HES )
PCV 50%% ¥ 05mlE A ¥@o| Y1 6% py-
rogallol 1 ml§ £ ¥ 70 vol 287 7123} 60%
KOH 0.2ml& F7} Estd ©A] 70T 1027 712 @
¥ 243 WZAA 44 25miE Y1 Y 3,
000rpm .2 S¥7 44%E T ¥ F3 48 N2¢ 4%
Ao gtk AA7t2E o484 g F2A
2 ¥ vledo] 5o 20p1& HPLCY F93}bed 55880
238 A ch(Fig 1).
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4) JY7o AEE AL v Ao} Zg A A9 AY
£ Y4 §8 3 buffy coattt-& ¥l A PBSE A4y
¥ ¥ 083% NHCIZ ¢ JYTE §¥AU) 04%
trypan blue solution(Sigma)©.2 J4F HEE & A
Ak

5) 8799 45%F A% A wpiAo} FEA
NS AW o] &3] Multiple tube H(Jain, 1986)e]
3] A3t

EAX2| : B4 22l student t-testE 35}

d o

st Aol ZHEF RE HETAA Aol Aol
et JE, 4429, AR, dddx, AL 5
9 5] 4871 T YEbdrh(Table 3). &,
4 SYARE 1237 ¥ vleist 388 F4E 2ol

AFUT FEF 1090 28 JPToA 154 3
&, 44739 Yo FAd IFE AYVIF
3 1M Ee NGRS 3¢ & AU

79 15959 [ 2AAE 20127t 123 DEAA
€ 47 1oty 42 AR E 1Atk ZEF 209A g
EE AYZAA 1984 dASAAA Bgen 7HA
AR 9s 4284 E B AAFE 1258 Foh8
Atk olghzgo] Azl Aol wel YgFPel Az
A

aEx v AolE AFFGAFNZ] Al HjEd 5=
€ $3E 33N A YT HEY E 5E7 & 259
Giemsa g4 U FE A Haemobartonella spp.7} &<
it

vl Ao} AFAAAN F 20UA 9 HIER] Eo-to-
copherol) & &Y Z 3} Table 29} o] | FelA
YT AW vE E 57} i Fose 3%

Table 2. Clinical sings in Babesia gibsoni -infected dogs according to days

Days after infection

Group N

5 10 15 20
1 5 1* 1 3 3
Depression il 5 - 1 2 3
] 5 - 1 2 2
I 5 - 1 2 2
Anorexia il 5 - 1 2 2
i 5 - 1 2 2
I 5 - 1 2 4
Py ; : 1 : :
i 5 - - 2 4
1 5 - - 2 3
Eg;‘c‘ brown I 5 - - 1 3
il 5 - - 1 2
I 5 - - 1 1
Diarrhea I 5 - - - 1
i 5 - - - 1

N: number of head

*: the number of dogs with clinical signs.
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Table 3. The concentrations of vitamin E in RBC and serum, and vitamin A in serum after 20 days of infection with Babesia gib-

soni in th dog
Gow  Nbwoiod  Vomelomemin  Vemolowenin Ve | oo
I 5 30.9+2.3(29-347) 302.8+69.2(208~371) 65.8+9.9(53~73)
I 5 37.7+1.8(34.7~39) 304.0£67.5(208.2~369) 821+12.5(67~96)
i 5 89.2+10.9(79~102) 645.6+127.7(548~797) 88.8+5.7(84~95)
* Mean £.SD.

o)qou fo4L Stk 123 DFAAME HER
E¢t A9] F¥igidA 94 Qe 487} AU
uhe A olg AFFEAI ¥ YA RHES Giemsa
G4 27 SYATEH HETFY dEY 2EY 112X
1.2~4pm#] Babasia gibsoni 9% °] B2 5 ] tHFig 2).

Fig 2. Babesia gibsoni in RBC stained with Giemsa stain
(% 1,000).

a3 Aol E AFAAA F HEF 1000/
4% 2982 Table 49} 23} AFHYF 59A &
I, 1, 794 254 1%9] 4339 && Bo)7] Al
Qo 2% 104950 E 2 FoAA v ol F o]
#3HE A4 1254 Fsg oy 9% 2Ee
& F7hEA gsth AFHY 159 ol F e EETY
Ag AoA uielAo} 430 FLHUL FIF ¥R
7t Agel et RETAA 9% #AEE FrH s

4% dxo BE 2§ ¥4 dste Table
59 yehigich gaatel Wsle RE FoA RAF
RBCS} PCV7} A&A oz golged [T& #9F
SUA I, IFe ZEF 15S9A5E 2gd 2o £9
A A olATHp(001). 53 7Y 1044 179
RBCS} PCVE I, I BTt #94 AA Ftap<0.
05), 44 159 ol¥ 2FTY F94L B2HA F%
t}. WBC, 444, $292 L AYnsd 2§ ¥
Ao i g fo4 e W3HE Holx gt

v Aol Q1EAY ¥ GRd e 2§73 9YTF 7
W49 W oA g Axd e F94 A

Table 4. The number of the dogs infected with Bagesia gibsoni and the parasitemia in the RBC

Days after infection

Groups
0 10 15 20

N 0 3 5 5
Group 1

parasitemia(%.) 0 140° 140 1.6+0.55 244055
Group 1 N 0 5 5

parasitemia(%.) 0 140 144055 281045

N 0 3 5 5
Group I

parasitemia(%.) 0 110 1.4£0.55 26£0.55

N: number of dogs infected with Babesia gibsoni. *: MeansSD.
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Table 5. Changes of hematological values in the B gibsoni -infected dogs

Groups N RBC(10*/1l)  WBC(/ml) PCV(%) Fib(mg/d)  T.P(g/dl)
I 5 638435 109201110 39142 500+ 100 69+0.1
Before
infection I 5 644434 1146041389 38+4 520484 6.4+0.1
i 5 630+32 1120042327 373 320130 58203
I 5 529433  12320+3177 35+1 300+100 6.2+0.1
5 days after
infoction I 5 557+47  10360+1346 36+2 360+219 65+12
o 5 589461  11060+3823 37+4 260:+89 6.0+06
I 5 475+42° 1212042191 314+2° 480+110 68+05
10 days after B c
nfertion I 5 543+41 10280+ 986 35+2 40040 6.6+0
i 5 583+59%  11840+3662 36+4° 320+84 61114
I 5 338438  13600+4176 2642 20040 64105
15 days after
nfertion I 5 343490  12080+1161 25+3 3204110 59+0.3
il 5 335421  11720+1219 23+4 440189 40+05
I 5 253456  13680+1920 20+1 500+0 62+23
20 days after I 5 264466 144804853 18+7 860-+321 57403
infection
il 5 234+63 1372043833 1743 640-+167 57+0.3
I 5 5224102 119804049 38+2 240489 6.4+0.3
After treatment I 5 601+44  10300+1375 3712 320110 59+0.1
T 5 571175 86501071 39+7 24089 6.0+0.3

N: number of head, *: Mean+SD.
Bb, Cic; gignificantly different pairs between groups(p ¢ 0.05).

r
|
[
l

Fig 3. Osmotic fragility curves of the dog RBC.

€ ¥gE #25HX F3teh(Table 6). ATHEF @R
e 257 HZN HETF HEY E 27 ¥ 1
TAA BF e &0l g7 & Bk ¥4 YEgAw
fo4 L gt

#A43 879 vE E X 4E 2§30 9
T AEL HRAN 4 2§39 #9449 e Aolt
B354 g skti(Table 7).

793 {79 HER ExEd] BE JYTo 4
54 A vadH 2 AEE Aolg #94 A= ¥

£ BEHA 43lohFig 3).
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Table 6. Changes of WBC differential counts in the B gibsoni -infected dogs

Groups N Monocyte Eosinophil Neutrophil Lymphocyte  Neutrophil/
(cells/pl) (cells/nl) (cells/H) (cells/p) Lymphocyte
I 30+14 3019 58.6+2.5 354126 1.63
Before
infection ] 30112 24409 544182 40.2+8.3 1.38
I 32115 24109 632158 310451 2.03
I 34105 6.81+2.0 530137 36.81+59 1.44
5 days after
infection I 34119 54119 50.0£10.5 40.8+10.8 1.22
i 40+1.2 3.0£2.1 622154 30.81+64 2,03
1 38124 10.8+4.1 56.6111.0 28.8+9.9 194
10 days after
infection I 28111 6212.0 59.8110.8 3121126 194
I 42418 541454 64.0+9.7 264181 245
[ 44105 94125 554125 308+t1.1 178
15 days after
infection i 28404 42+11 63.0+35 30.0t44 213
I 36x19 3.0+17 58.0+23 354127 1.63
1 32118 6.0+2.7 56.4+3.1 344215 1.63
20 days after
infection 1 28+13 34117 60.0+19 338127 178
m 42104 48131 64.01+109 27.01104 2.33
1 54422 76133 552+7.1 31.8+16 173
After
treatment I 6.811.6 6.6+0.6 522144 344422 1.60
il 4.610.6 5.0+3.7 6121110 292187 213
N: number of head, *. MeanSD.
Table 7. Viability of white blood cells of the dogs
Time (h)
Groups Number of
3 6 9 12 24
I 98.6+0.5" 97.0+0.7 96.210.8 94.4+1.5 89.8+13
I 98.8+04 972108 96.0+0.7 942113 894+1.1
i 98.4+0.5 972111 95.6+0.5 94.410.5 89.21+1.1
*: Mean£SD.

E4FE 7150 A

vh Ao} e Fd HE, A 4FY, ANFEIY, &
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£ 3ESY 3719 A2 4Zdd.
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E AU

i B

v Elel B9 whjAlo} o] i@ of € HxA X
BESE detazl B A¥9e dA89 A¥5E
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E(a-tocopherol) =9l we} 2tz 30pg/dl o] &H(Group 1),
30ug/d1~60pg/dI(Group 1), 60pg/dl ©] A(Group M)2.2 1}
Folct. upl Al o}ol 3% ZEH Mo HYTF 2x10-2x
10708 s 29 Ao AQANZ % 59 Fo= 209
U 443, YT 945 29, 9 44 o
AT AEE FAL AYTSY HAA JAH 5 2AHE
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39 59 JAFAY [ PN 2%, [ 28 DFAAE
2zt 157 428 x g Jelidid. 2ga dAEdE
ZEF 20449 Z 2AA 154 JEbg.

2. 932G F 5942 B8 PolAM 254 THEd
HEEAA vl Ao} fZ0] FEFH7] A28 J¥FA
159 ol BE NN o|A Babesia gibsoni 30|
AU veAlole 93 BY9EL AYF 54
1088 ZE FX T 1504 /71 gl o
g F713t4i

.upd Aol AEF I FE FYF SUYARH 1,02
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