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A Study on the Antidotal Effects of Dietary
Garlic Juice on Lead Poisoning Rats
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Abstract

In the present work antidotal effect of dietary garlic was studied on lead-intoxicated rat. One of 5 groups
of young Wistar sp. male rat, aged 4 weeks for control were fed only normal diet. Lead (25 mg/kg.bw/week)
was administered to other four groups for plumbism model over 4 weeks, of which three groups were
supplemented with one of the following raw garlic juice: 1.10 (1% diet), 2.21 (2%) and 3.31 (3%) mL/kg.bw/
day respectively. Body weight gain rates in all garlic group significantly increased, especially in 2% garlic
group that showed 9.8% net gain, as compared with only-lead treated group but lower values than control.
The fecal and urinary lead excretion in all garlic groups significantly increased in a dose dependent fashion
with highest value of 9.59% net gain in 3% garlic group as compared to lead treated control group. In comparison
with lead treated control group, all garlic groups showed significantly increased hemoglobin contents,
hematocrit values (Hct), red blood cell (RBC) count, mean corpuscular volume (MCV), and 8-amino levulinic
acid dehydratase (8—-ALAD) activities. The values of 2% and 3% garlic groups remarkably increased while
no significant difference between the values of 2% and 3% garlic groups was observed. The ALT activities,
blood urea nitrogen (BUN) and creatinine (CR) in all garlic groups significantly decreased as compared with
lead-treated control group. The values of 2% garlic group were the lowest and significantly different from

the values of 1% and 3%

garlic groups. The results showed that 2%

~3% garlic juice 1n diet had obviously

antidotal effects in lead—-poisoned rats by promoting lead excretion. However, mega dose garlic such as in
3% garlic group might have some adverse effects on hepatic and renal functions in rats. In conclusion, the
dietary habit to take ordinary garlic sauce in appropriate amount, may be helpful for preventing lead or other

heavy metal intoxication.
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Table 1. Composition of normal rat diet used in this study
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Table 2014 #F | Avls F FoAFE AEAFHZY
0%, 1%, 2%, 3% SeA S A stel AFAA HF A
F 1442 g 37 7 vte] 9 3T AR H o] 159 go] 2R
AY 27 Avbs F Tz AlF kg 27 110 mL, 2.21
mL, 3.31 mLelx HF 33 & vl vjd 13] Arols &
Eojako zb7} 0.16 ml, 0.32 mL, 0.48 mL4 o]t} 0.16 mL<}
0.32 mL T2 Ae] A g4 7hstel a2 ¢4 2%
0.48 mLE W& oral zondeZ wjd 134 AFFo3l
47 (289)7F Abe A el & Rl 2AlE £ F 24
Pb(Ac)2(Sigma Chemical Co., USA) 45.77 g(Pb 25 g)& A
Aol S3l3ted 1 L2 3t da3gich o] 49 1 mLe
Pb 25 mg& £33} § FoI %2 Pb 25 mg/kg.bw/week
£ 7153to] A 7] AFo) 1442g2 B3 I =FE)% zon-
ded AF&3be] F 154 24k 49 0.14 mL(Pb 2.5 mg/0.1
mL)S ot 4577 AFsgir).
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Corn starch

Milk casein Corn oil D,L.-methionine

Mineral mix”  Vitamin mix® Choline bitartrate Agar

Wt. % 579 17.60 9.00 0.02

Cal. % 60.46 18.38 21.14

2.00 0.10 0.01 13.37

Mmeral mixture (25): Ca (Ca citrate) 0.5%, Cl (NH.CD 0.05%, Cr (Cr203) 0.3 mg/kg, Cu (CuO) 5 mg/kg, F (NaF) 1 mg/kg,

iodine (KI) 0.15 mg/kg, Fe (Fe:O3) 35 mg/kg, Mg (MgO) 400 mg/kg, Mn (MnO2) 50 mg/kg, P

((NH4)3PO4) 0.4%, K (K2COs)

0.36%, Se (SeS) 0.1 mg/kg, Na (Na citrate) 0.05%, S ((NH4)2S) 0.03%, Zn (ZnO) 12 mg/kg.

*Vitamin mixture (25): Retinol acetate 4000 1U/kg, ergocalciferol (USP) 1000 IU/kg, @ -tocopherol acetate 30 IU/kg, choline 1,000
mg/kg, menadione 50 pg/kg, folacin 1 mg/kg, niacin 20 mg/kg, calcium pantothenate 8 mg/kg, thiamine hydrochloride 4 mg/kg,
riboflavine 3 mg/kg, pyridoxine hydrochloride 6 mg/kg, cyanocobalamine 50 mg/kg.
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Table 2. Experimental groups administered with garlic juice and lead during 4 weeks

Groupl’
Control GoPbzs GiePbags GoosPbas GaesPbas
Garlic juice %/daily diet 0 0 1 2 3
Pb mg/kg.bw/week 0 25 25 25 25

UControl: Non level of garlic and lead.
GoPb2;: Non level of garlic juice and lead 25 mg/kg.bw/week.

GrePbos: 1,10 mL/kg.bw/day of garlic juice and lead 25 mg/kg.bw/week.
GaooPbss: 2.21 mL/kg.bw/day of garlic juice and lead 25 mg/kg.bw/week.
GaesPbos: 3.31 mL/kg.bw/day of garlic juice and lead 25 mg/kg.bw/week.
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(36)& By ot Az Ak 9l gdn) Atetol tidl 7}-8A]
Wl AT FAFHFEFL 016~0.25 g/kg(2) 32 0.33~0.41

g/kg (3ol A AL 05 g/kg(2)o]th. AN Al
gk 733 2| AFeE2- 0.8 g/kg(38)0] 3 3 # 2] 574 LDsp
0.2 g/kg(39)e]T}. Tetraethyl lead®] 7} % o) 3] 3}5FA} LDx
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(36), 10~30 ng/dL(9), 10~40 ng/dL(8) 2 c}ekalar A4
Lol F7]et °*—1%v°— =3 ¢ A#%2 0.1~04 mg(44)
= 0.3 mg(R), 2 0.15~0.25 mg(P=E tlefslz A3 %
9] 5~10%7F F4-5]o) Al A Fe) 2R3k oF 200
mgell o] 231 013101 A & 2R Adic o 52
(9) 18] W FB2=go] 8% 2ol uid ojglo] = °¥40‘y°ﬂ
747E7) d ol vh(10). A Al B4 oF 48 ug ¢ F5 vl
Aty A4 FF F57413.6~17.1 ng/dL(10)2) & balance
& A8 06 mgol el i AAF 714 78 54 (positive
lead balance)e] A2k 32.(8), % & 0.06 mg/dL+= qH4 3}
I 0.09 mg/dLo} A8 913 slch45). ¥F 3 80 pg/dLv] =t
oA & F5 AL 2EAN T3 B2RAAE AT
%y 40~80 ng/dLoll 4 doid 4= olvh(36). v} B &3t
Aol W2 A 8 ¢ Frt & Ao]E 1y Heloh
PE A LAREY 85 JE s 2~24 ug/dL46)e]
A ¥ EulE-o s FH g o 32.8~38.2 ng/day3 4l 3hed
22} 5~10%2 47} 4 &7 Fr1sta B k4.
Selve} T FARAS 570 5 el 47t 7.19 pg/
dL3} 4.4 pg/dLE ZALE A THA4R). ¢ L2}l tlgk WHO
71%9] % d 55 P7= 400 ng/Lolth36,49). A EF
o gk zﬂa‘ 0.068 ppm(50), A 4= 0.019 ppm(51), A+
7 ppm(52), A7l 0.666~1.984 ppm(5), F3f ot A4t
£ 0.019 ppm(6), #4219 A2 043~ 1.3 ppm(53), A3
o] Fe} 0.292 ppm(54), F4F Ef 0.042~0.121 ppm(55)
o] R} B AlgdA 64_%“}2’94 g e 0.05
ppme| B2 AP T EAM B E H}EL Az 7%
= FAE gEelth Table 4011%1 DH T qE e 42+
0.1 ug/dLel vt AAF 387 &3 wdo] 2.6 ug/dL(56)0) 1 A4
7tE2] ZF o] 4 ng/dL(49)e]2H= Btk ¢t} Table 4ol
A gt A vhs FLEY] 5 5 BF GoPbs
o} f-o) 8} A ot viE F-& Foi3t e m Bl 3(1824)
g FoFEollA uhy Foi3F Sl upel SEFEAd o
2 ¥8F ¥ vt i vhge] & F4o) wide o
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T able 3. Effects of dietary gq{lic juice on bod}: weight and diet intake of rat exposed to lead during 4 weeks

Initial body Final body Body wt gain rate” Food intake (g) Food efficiencyS)
Group”’ wt wt (%) for 28 days/rat (9)
Control 1413-16" 2347406 69.4-1.2% 481620 20.4+0.2°
GoPbus 143.0+22 218.0+2.1 52.442.4° 4436+1.2 16.9+0.1
GiesPbys 147.4+07 2336+1.3 585+1.3¢ 4718+27 183+0.3°
GiPhos 1465 1.6 2376+19 622+19° 4760+ 15 19.1+0.2°
GePhis 1427209  2285%12 60.10.7 4592+25 187+0.1°

1)See the legend of Table 2.

PBody weight gain rate (%): [(final body wt~ initial body wt)/initial body wt]* 100.

*Diet efficiency (%): (net body wt gain/total food intake) % 100.

"Mean = SD (n -10/group).

“Means with different superscripts in a same column are significantly different at p<0.05 level as tested by LSD after one-way

ANOVA.,
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Table 4. The effects of dietary garlic juice on the lead bal-
ance in rats exposed to lead during 4 weeks

L Fecal Pb Urinary Pb Blood Pb
Group (ppm) (pprm) (PbB)
(ng/dL)
Control 0.05+0.01 0.04%0.01 42+0.1
GoPbas 66.92+1.10% 6672007 992+12"
GrosPbos 67.76+0.09 701 0.1 87.3+0.4°
GansPbos 69.52+1.03" 7.76+0.02° 485+0.3"
GaeoPbys 71.61 £1.02° 8.70=0.05" 39.5+0.2°

YSee the legend of Table 2.

“Means with different superscripts in a same column are
significantly different at p<0.05 level as tested by LSD after
one-way ANOVA.
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19.01%, 16.90%, 14.40% = w5
o] @] FF&o] adgdrh £ $3 82 wp izt 4570
I —’E,‘— HH“ 2% GoPhysell A 89.98 mg/kgZ 7 Ugke
ks 5 Fol g Aol vlEste] g & ek S1E
Boirt. Gl%PbZS, GaoPbos E GaoePbose GoPbysBth 242k
91.47 mg/kg(1.65 %), 94.72 mg/kg(5.26%) 2 98.61 mg/kg
(959%)9] & & s (net 279 715 B vhE
FoleFd) o wjAdeke ARFdAel vhy Ry ¥F
3w Zlos o AlgAl Q) _Q_alr o] xS Haolr} FH(33)
oA 177 & FHFAb o vl AT, SA1E 98] d 8 A
ql Ca-EDTA 1 g o1& 2.l 0.8~13.2 mg/24 hre] gol
) Z wl s G w, o2 FHA0) A A 1 F FabH e
2 A% 48 pgo] ol 8o} ¥ 1ely w& F3le] 7k
76%, 16%, 8% uﬂ*éil"*u}. Aoz A (FAH) @
ZollA Adale] o, 8, B Fof F IRl AR 100g =7
0.03 mg, 0.03 mg, 0.25 mgol.l. kA dHAl= 27 0.08
mg, 0.06 mg, 0.8 mgelx Y3 =& &A= 27 0.2 me,
0.09 mg, 1.1 mgel2} 34 tH45). Kim# Kim(57)2- o4&
e Aug A#H A7 FF 6 8 24 100 megH &

=l H"
5k Folstel 8% sh ¥ OB WA E Re) e A

_L.
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4.42~6.04 mg2t 70.26~80.38 mge] L »,;
~237% 2 A v} A FH o] =718 uw) G &
ADNE ¥msle B AFATe} v as g;{u}_

solo| oliste FA
Hb, Hct, RBC count @ MCV : ¥1329] 711 2oh-& ¢

3] 23 3-= Hb, Het, RBC count W@ MCV#E-e- A A 315 o)
A} 742 11.4~19.2 g/dL, 40~54%2}F 7~9.7x 10/L 4 484
~71 fi(25)elth. WIH R o] #3152 7F23rH9,10,3658).
Table 504 a3} vl2d L& A¥FE2 Hb, Het,
RBC count ¥ MCV3-& oA o2 e ghg v ¢35
o] 3l 7 zFoprh. 1% GoPbs® ZhEol #4438 Jropch
o9} #& Falke2} Zwennis(49)+ Z2AMY 1 mg/kg® & 5
33] 78} FALR 48U A3 7FE o] " F o] 570 ng/L
o] 32 Hb, Het, RBC count 3t W 278} zh7t 2.54%, 4.32
9%, 4.35% ZF2:3}gi v} T Kim 5(59)] Haol| A 35 ¢
25 mg/kg& 5 18] AT FAZ 45T A3 A3 o D5
Foj7-2) Hb 142 g/dL, Het 42.65%, RBC count 7.56 %
10%/L& 2 FHet 722 12.34%, 10.83%, 8.69% F 25 9
t}. Table 5ellA vt &3 74 & FAFEL GoPhys2 b
Hbs %=, Hetghs RBC count ¥ MCVgke] #2802 27]
3lod nls Folof 93l o2 v o Y E2F sFoR
B 552 = okt b FATE A ST v el A GoPbas

7} GiosPhos 2.t Hbs =, Hetdt 3 RBC count 2 MCV3to)
& AL vks § Fo% S upE oz guEgle
v} GassPbas] Hb, Het, RBC count & MCVzko] &8 2] &4

o= tﬂ o] A Z7}81A] %Al GoxPboset -9 27} ¢l%d =4
o] & ofvtx: ke Quks Fo] £3]7 ¥ ]G A

7=
& FE A 29k} o] &} A& dted al-Bekairi 5(43)-2 mouse
| =t extract 100 mg/kgg 37147t Kol RBCE A
AbzkBTh 4% 7} 3 WBCE QAR Ro} okt Z7)E o]
theko) mls Al FH = A AL A} ek Lee
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‘Table 5. Effects of dietary garlic juice on hematological parameters in rat exposed to lead during 4 weeks

Group" Hb? (g/dL) Het™ (9%) RBC" count (X 10%/L) MCV® (1)
Control 12.3+0.2"% 41.2+0.4° 7.1£0.2° 580*1.0°
GoPbss 9.8+0.1° 30.3+0.3° 6.0%0.1° 505+0.7°
GiesPbos 105103 33.2+05° 64103 51.9+0.8
GesPbys 11.3+0.2° 36.8+0.4" 69+0.1° 53.3%0.9°
GasPhos 11.2+0.1° 36.4+0.3 6.8£0.2° 535T0.7°

“See the legend of Table 2.

Hb hemoglobin. - "Hct: hematocrit. "RBC: red blood cell.

“MCV: mean corpuscular volume.

Means with differents superscripts in a same column are significantly different at p<0.05 level as tested by LSD after one-way

ANOVA.
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’Iable 6 Effects of dletary garlic juice on biochemical parameters in rats exposed to lead during 4 weeks

Group”  8-ALADY (W) ( ALTY (/L) BUN (mg/dL) CR (mg/dL)
Control 6 (100) +1.3" 47408 161+ 05" 0.25£0.01°
GoPbys 8.1(15.3)=0.8° 695+1.4° 268109 0.97+0.02°
Gie. P 10.9 (19.6) £ 1.1° 64.370.9° 244+1.1° 0.91+0.01°
12.8 (225) 0.9 62.7+1.0° 225+ 0.8 0.86£0.03°
129 (25.6)=( 04” 66.2+1.1° 241+1.0° 0.90+0.02°

1'See the legend of ’Iz;blc 2.
bmts are “i/L (Burch & Siegel method) (33), *KODAK EKTACHEM DT 60 system unit (W/L) (26,62).

"\leans with different superscripts in a same column are significantly different at p<0.05 level as tested by LSD after one-way
ANOVA.
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