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Effects of garlic on the cadmium accumulation in the tissue
on the hematological picture in dogs
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Abstract : The environmental pollution by heavy metals has become a significant hygenic problem. Recently it is
said the garlic supplementation in diet have protective effect on the heavy metal accumulation in tissue of rat by a
researcher. In this study two experiments were undertaken.

Firstly, dogs were fed diet supplemented with cadmium of cadmium plus 7% of raw garlic for 50 days. on the
50th day of experiment all dogs were euthanasied and the cadmium content of various tissue were measured by a-
tomic absorption spectrophotometeric method.

Secondly, in ordes to find out the toxic effect of garlic dogs were fed diet supplemented with 7% of raw garlic
for 50 days and hematological or hematochemical observations were undertaken at 10 day intervals.

The results obtained from these experiments were summarized as follows;

1. In dogs treated with cadmium and cadmium plus garlic cadmium was accumulated in renal cortex, liver, and
muscle. However the concentrations of cadmium showed no significant between the two group.

2. In dogs fed diets supplemented with 7% of raw garlic significant decrease of erythrocyte count, packed cell
volume and hemoglobin content and significant increase of Heinz body erythrocyte and reticulocyte count were re-
cognized.

3. The garlic-treated dogs and control dogs had normal asparate aminotransferase, alanine aminotransferase, alka-
line phosphotase, blood urea nitrogen value. The value showed no significant difference between the two group.

4. From these results it may be concluded that the garlic have protective effect for cadmium accmulation in tis-

sue and excess garlic in diet could induce hemolytic anemia in dogs.

Key words : cadmium accumulation, garlic effects, hemolytic anemia

* A thesis submitted to the committee of the Graduate School of Kyungpook National University in a partial fulfill-
ment of the requirements for the degree of Master of Veterinary Medicine in June, 1993.
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Table 2. Changes of erythrocyte counts( X 10*/mm?®) of control and garlic-treated dogs
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Table 1. Cadmium contents(pg/Kg) of liver, kidney,
and muscle of dogs on the 50th day of ex-
perimental periods

Group Dog No  Liver Kidney = Muscle
1 ND ND ND
A 2 ND ND ND
3 ND ND ND
Means ND ND ND
4 224 4.85 2.46
B 5 2.40 245 ND
6 2.37 5.54 ND
Means 2.34 4.28 0.82
7 2.42 6.05 ND
C 8 2.65 2.05 ND
9 2.77 4.95 ND
Means 2.61 4.35 ND

~

A : Control group. B : Cadmium-treated group. C :
Cadmium+garlic-treated group. ND : Not detectable.

Days examined

Group Dog No
Pr 10 20 30 40 50
10 635 621 602 653 629 631
D 11 569 540 545 728 611 603
12 688 598 575 479 604 579
Means 641 586 574 620 615 604
13 544 351 430 529 413 559
E 14 698 225 375 337 480 329
15 789 243 265 268 305 366
16 616 307 565 444 435 573
Means 662 282*** 409 395* 408™* 457

D : Control group. E : Garlic-treated group. Pr : 1~2days before the treatment
.4 wxx . Significant difference at P{0.10, P€0.05, and P{0.01, respectively.
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H AY 50YAell EYE Gl Yebhd Heinz T 72.8% 4 9.05%24] tHE(D)F] 1.1% Y 1.33%el]
bodyE 7HAE HETS reticulocyre®] 75 A 2 vlsjed §98K(P0.01 Y P(0.05) F7HE vehAgict.
73} Table 30l ZAI v}s} o] vl Fo(E)yE2 4

Table 3. Percentage of Heinz body erythrocytes and reticulocytes of control and garlic-treated dogs on 50th day of
experimental periods.

Group D E

Dog No 10 11 12 13 14 15 16

Heinz body
09 1.7 0.7 80.9 70.5 75.2 645

Erythrocytes(%)
Means 1.1 72.8***
Reticulocyte(%) 0.7 29 04 6.9 109 119 6.5
Means 1.33 9.05**

D : Control group. E : Garlic-treated group
¥ 2% Significant difference at P{0.05, and P{0.01, respectively.

TR (PCV) : Table 40l EA|3F ule} Zto] chz) ¥ A e &) 41%0]] v]ste] 3] (P0.01) 7
B Aygpre} o] U1y WSS vehliict dsiglen] 1 ofF 50UA7A §-2|3H(P<0.01-140.
%, vhsFoF9) 1094 PCVE HT 21%24 4 05) 748 el ct.

Table 4. Changes of packed cell volume(%) of control and garlic-treated dogs

Days examined

Group DogNo ——— T
Pr 10 20 30 40 50
10 45 42 42 42 40 41
D 11 45 43 42 42 41 41
12 46 39 39 37 49 40
Means 45 41 41 40 40 41
13 41 24 35 38 36 35
14 44 22 24 33 36 34
E
15 48 18 26 28 31 32
16 44 22 38 37 35 36
Means 44 21%%* 31’ 34* 35%* 34**

D : Control group. E : Garlic-treated group. Pr : 1~2days before the treatment
x4 xxx s Significant difference at P€0.10, P{0.05 and P€0.01, respectively.
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S - 50URll FHY HF YALFE Table Z272] 11.38 /dlell ulste] BA3] (P<0.25) ZHAH
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Table 5. Hemoglobin concetrations of control and garlic-treated dogs on the 50th day of experimental periods

Group D E
Dog No 10 11 12 13 14 15 16
Hb(g/dl) 129 10.5 10.5 7.3 7.5 6.8 7.8
Means 11.3 7.35™*

D : Control group. E : Garlic-treated group.
** . Significant difference at P€0.05

Table 6. Changes of total leucocyte counts(/mm?®) of control and garlic-treated dogs

Days examined

Group Dog No
Pr 10 20 30 40 50
10 13200 12100 11500 12600 10900 13500
D 11 19300 18800 15400 25700 15000 25800
12 26700 18500 15800 20200 13400 20400
Means 19733 16467 14567 195000 13100 19900
13 23000 26500 14200 22600 11200 14600
14 13600 26800 25400 18300 18300 22100
E
15 13700 23600 30400 28500 27600 23300
16 9600 18800 13200 17200 15700 20200
Means 14975 23925** 20800 21650 18200 20050

D : Control group. E : Garlic-treated group, Pr : 1~2days before the treatment
** . Significant difference at P{0.05

BHgI P4 . ¥ L= Table 60l FEAl3}}. of g zlol & JERA ghsket.
EFo - 10Ul §F 23.925/mm’ZA A4 A poyslatx| - zFH vheFelF Y3l GOT,
e 2Tl viske] §9)3H(P(0.05) F71E Jel GPT, ALP 9 BUNX|= 72} Table 8, 9, 10 9 114
k. e 2 o]Foll= TieE FLE EHHE ol F A% vle} o] Ay A = 2T vpEFoldE
o §28 ol & JehHAI = g3kct. Aololl f-2igk xpol7t AR = A gkyket.

wigp B AlALX= Table 70l EA3F vle} o)
Ay A A4 ¥ == AYE d2F Aol £
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Table 7. Differential leucocyte counts(/mm®) on 50th day of control and garlic treated dogs

_ . Band Segmented )
’Gioip »77~ﬁDOg _NO e Eosionphils ____ neutrophils neutrophils Lymphocytes Monofiytc B
10 405 1620 8775 945 1775
D 11 258 774 18060 2838 3870
12 408 1428 9588 7752 1224
Means 357 1274 12141 3845 2290
13 292 146 10074 3358 730
E 14 2652 3315 12155 2431 1326
‘ 15 1864 1165 13980 5825 466
16 1212 404 11110 7070 404
Means 1505 1258 11830 4671 732
D : Control group. E : Garlic-treated group.
Table 8. Changes of asparate aminotransferase values(U/L)" of control and garlic-treated dogs
DCiays examined
Group Dog No — — — -
Pr 10 20 30 40 50
10 25.0 220 16.5 28.0 220 19.5
D 11 24.0 26.0 14.0 26.0 18.5 18.0
12 22.0 325 13.5 25.0 16.5 16.5
Means 23.67 26.83 14.67 26.33 19.00 18.0
13 13.5 22.0 28.0 34.5 28.0 22.0
E 14 19.5 28.0 37.% 345 37.5 28.0
: 15 16.5 16.5 22.0 28.0 375 25.0
16 25.0 19.5 25.0 28.0 22.0 25.0
Means 18.63 21.5 28.13 31.25 31.25 25.0
D : Control group, E : Garlic-treated group * : Karmen unit
Table 9. Changes of alanine aminotransferase values(U/L)* of control and garlic-treated dogs
Days examined
Group Dog No —mmm7m7n"—7 7
Pr 10 20 30 40 50
10 30.0 15.0 11.5 27.0 11.5 15.0
D 11 23.0 20.0 9.5 24.0 15.5 16.0
12 15.0 27.0 85 18.0 18.0 18.0
Means 22.67 20.67 9.8 230 15.0 16.33
- 13 15.0 115 270 240 240 270
E 14 11.5 15.0 27.0 21.0 24.0 27.0
15 36.0 27.0 24.0 30.0 36.0 36.0
16 18.0 8.5 5.0 11.5 15.0 15.0
Means 20.13 15.5 2088 21.63 24.75

D : Control group. E : Garlic-treated group. * : Karmen unit

— 640 —



Table 10. Changes of alkaline phosphatase values(U/L)* of control and garlic-treated dogs

Days examined

Group Dog No =
Pr 10 20 30 40 50
10 74 33 29 4.6 29 53
D 11 6.3 36 4.8 6.4 49 55
12 4.8 4.2 12.7 10.5 17.1 20.4
Means 6.16 3.7 6.8 7.16 8.3 104
13 9.6 9.3 4.4 54 6.0 83
E 14 35 3.2 6.7 5.1 5.7 4.7
15 17.2 5.6 129 6.0 5.1 4.7
16 12.9 6.0 9.5 7.1 8.1 8.7

Means 10.8 6.15

8.28 59 6.23 6.6

* . King-Amstrong unit

Table 11. Changes of blood urea nitrogen values(mg/dl) of control and garlic-treated dogs

Days examined

Group Dog No -
Pr 10 20 30 40 50
10 13.6 20.3 6.7 6.6 10.8 9.0
D 11 938 17.4 6.3 6.3 10.3 85
12 7.7 14.6 3.3 7.7 109 8.8
Means 10.3 17 4 5.4 6.86 10.6 8.7
13 10.1 114 4.4 4.7 8.0 8.5

B 14 6.6 9.7 10.3 38 13.0 14.4
15 7.0 13.8 9.7 9.1 16.2 14.0
16 8.1 11.8 5.3 2.8 7.7 10.5

Means 7.95 8.68 7.43 5.1 11.23 11.85

D : Control group. E : Garlic-treated group
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Legends for figures

Fig 1. Characteristic Heinz bodies in erythocytes of experimental dog(No 3) after the oral administration of garlic
for 50 days. Schalm's permanent stain for Heinz body, X400.

Fig 2. Reticulocytes(arrow) and Heinz bodies in erythrocytes of experimental dogs(No 3) after the oral administra-
tion of garlic for 50 days. Schalm's permanent stain for Heinz body, X 1000.
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