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Abstract

This research was conducted to investigate antidotic effects of garlic juice on lead poisoning in
rats. The efficacy of garlic on detoxication of lead poisoning was compared with the action of
N-acetyl penicillamine which is used clinically for heavy metal antidote. The experimental animal
model consisted of 4 groups: the control group was fed only basal diet, another group(LG) was
administered lead(100mg/kg, week) orally together with garlic juice(4% per daily diet), the third
group(LLP) was taken same amount of lead as LG group together with N-acetyl penicillamine
(100mg/kg, daily), and the fourth group(L) was given only lead(100mg/kg, week). The experimental
rat groups were tested for four weeks. The results were as follows. The increasing rate of body
weight in LG group rats was improved to about 13.3% compared to control group L. In the biochemical
studies, the Pb treated rats fed garlic juice showed lower value of serum GOT, alkaline phosphatase
activity, uric acid, creatinine, blood bilirubin value compared with the L group. Concomitantly the
hemoglobin value in whole blood was nearly restored to the normal in LG group. These tendencies
were also similar to the LP group. Furthermore the Pb levels of blood, liver and kidney in Pb treated
rats showed normal by the treatment of garlic. In conclusion, these results indicate that garlic may
have an antidotic effect on lead poisoning in rat.
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Table 1. The composition of basal diet(36)
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Table 2. The experimental design
Rat groups' Control LG LP L
Raw garlic % /daily diet 0 4% 0 0
Pb mg/kg body weight per a week 0 100 100 100
N-Acetyl penicillamine mg / kg body weight per a day 0 0 100 0

VAl rat groups were tested for four weeks
Control : Only basal diet was fed

LG * 4% level of raw garlic per daily rat diet and 100mg Pb(31)/kg of rat body weight per a week were orally

taken

LP : 100mg Pb/ kg body weight per a week and 100mg N-acetyl penicillamine(19) / kg body weight per a day were

orally given

L :only 100mg Pb/kg body weight per a week was ingested
249 of raw garlic is equivalent to 5.75g(32) of raw garlic or 2.55ml of raw garlic juice / kg body weight(25.0~1255mg

of alliin/kg body weight)

Table 3. Initial body weight and daily diet intake of preexperimental rats (g)
Rat group Contro} LG LP L
Body weight" 100.7+2.7 93.0+1.3 1005%32 91.0+25
Daily diet intake /a rat” 14109 13.8*1.1 14.0*21 13508

"Mean+SE.
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Table 4. Body weight and body weight increasing rate of experimental rats

Rat group Control LP L

1 g]f 1247 115.2 119.8 113.3
%" 23.8 235 192 245
i g 157.0 148.3 159.0 122.0
% 55.9 59.4 58.2 34.0
m g 203.4 160.7 198.3 144.1
% 101.9 72.7 97 583
v g 245.0 190.0 2230 173.0
% 143.2 104.3 121.8 90.1

Mean g 1825+5.3 1535°£3.0 1750°+1.6 138.1°+2.7
+SE % 81.2 65.0 74.0 51.7

“"Body weight “Increasing rate of body weight

I: for a period of 7 days, I : for a period of 14 days, I : for a period of 21 days, IV : for a period of 28 days

2 p<0.05, "p<0.01
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Table 5. Serum GOT, alkaline phosphatase activity (Alkp.) and blood bilirubin(Bil.) level of experimental rats

Rat Control LG LP L
group GOTY Alkp? Bil? GOT  Alkp. BIilL GOT  Alkp. Bil GOT Alkp.  Bil
I 835 3348 054 744 3545 08 896 5812 066 827 5517 203
o 789 2881 0.16 1064 6338 028 543 4640 011 789 5277 1.49
m 519 473 234 932 5630 262 1189 4135 272 1809 6156 2.21
i 641 937 040 1265 7090 0.40 1761 5905 033 1956 83.32 0.11
Mean 6963 5082 086 100.15° 5651*° 1.02° 109.7%  51.23° 095° 1345° 6022 146
+SE  *16 *12 *01 +35 31 +03 +23 +33 1009 +32 109 +02

YKarmen unit, ?King- Armstrong(KA) unit, “'mg/dl, p < 0.05, °p < 0.01

A Vo FEF F7MA 2 MAE F2 A A
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ol 7 4(p<0.05)F BHt} vts A #(s-allylmercapto-
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& Holx] A vlE%o] N-acetyl penicillamine® o] &
o 7t A AR T EEE S dFE oA AL
2 A=
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oA Absdta T A FAA 37}EH YA rate
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A ZH ) ¥ Ay M & olvl Pooll 27 27] FF0 4
osteoblast activity £7}el] 7] <13t alkaline phosphatase
2] ZAgo] Foigl A2 Heirh o] Ph 55A] hyper-
phosphaturia®} ## o] lE 72 Zch20).

Rate} AAF 83 bilirubing2 0.12~0.4mg/dle] 1
(37 Tl CCL 5ol g% F54 74 Aavt
A2 S8 B3P Sl F73cH(38,39). o 54
Wz A 3R] FH FA U¥e TS5l
hemoglobin ¥4 Wl ol 2] &) dor}12(19,20), F4 ¢
FEE AT £ i H¥F 7AA g
A Fdiol A% £¥4 ¥ FAte] FAo|th(19-21).
Table 5914 bilirubin ¥ 272 0.86mg/dl=}
B 23 L] 146mg/dlE ohi 1 LGE3 LPFS
Z}z} 1.02mg/dIs} 0.95mg/dlE 2787 25 Lol vl 3)
oA 7+ (ZH7 p<0.01, p<0.05)E R.eirt. A2 o]
Ao 32N = 298 F7 rat] bilirubins
2 081lmg/dIZ 279 0.29mg/dl X} E3tort o}
T 792 g8ty o2k 7gad 059mg/die Byh

Blood urea nitrogen{BUN), creatinine(CRT)Z}
uric acid level(BUA)
Blood urea nitrogen(BUN) Zt-& ¢3-5-2) A3 ql

Table 6. Blood urea nitrogen(BUN), creatinine(CRT) and uric acid(BUA) level of experimental rats

Rat Control LG LP L
group  BUN CRT BUA BUN CRT BUA BUN CRT BUA BUN CRT BUA
1 16.9 1.24 6.91 1795 132 8.64 1994 137 843 286 2.32 10.0
o 2377 181 7.31 2481 181 8.91 2206 170 843 3367 29 9.43
I 2085 115 6.87 2609 1.80 821 2669 130 7.66 3780 28 9.17
v 2231 196 6.85 2287 196 7.89 2231 196 8.48 3806 348 94
Mean 2095 155 6.98 2293 172" 841° 275 158 825 3453 287 9.5
*SE +24 *04 *13 +07 *05 *£22 1.7 *09 *15 +11 09 *09

BUN, CRT and BUA unit : mg/dl, ®p < 0.05, °p < 0.01
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A Fw ot A vt FHA] FF ol futE= HdH A
2} A3 Al = ¥ F nitrogen retention 2712 ¥ 8.5
Z(uremia)ell 4] BUNe| &3] Z7}8}3(20) A A} rat
2] BUN%H2 15~21mg/di(40)d o] = "}, Table 6
ol 4 BUN-S 9l 2T 9] 20.95mg/dI%} v] 2g LEe]
oA AFE(p<0.09)& B¢ 3453mg/dlel 72 LGet LPT
< 2T & o] E BolA| ¢ A4 rat®] BUN 3t
el F3ut A AL oA AFBDAME F F4
ratell 4] BUN®| 31.9mg/dl& 443t ot oful& 8
Foisly 27.7mg/dIZ 7 E & TAY 5 Sk

AlAy vl 529 ¥ =24 creatinine clearance”} &
A= 3, & creatinine®F- AFEA AlE FollA F71e
] A} rat creatinine®F-2 0.4~ 1.5mg/dl(41,42)e]c}.

Table 62] creatinie 3|4 HZ2F2 1.55mg/dl
o} v] & Lato) 2.87mg/dlE F-2) A o 27Hp<0.05)
€ Bl LGY LPES L vl ¥ o {949 a4
(7+Z} p<0.01, p<0.05)7F FHA = A} A A1) 013 9
AF@E)NHE & FI& rat 5 creatinine®-
o 2 72) 0.95mg/dls} Bl 28te] B & F71g 3.1mg/dl
olgl ot 23 ) vhgd FAT AP 24me/dl
2 Feuts M AYET B} foHed e g
Hel vhEe] §-43 A9E #AgS 9ot

Blood uric acid(BUA)= 12} rat 5 48 589
ol FEFol ot Al A E A8 k4t uid
o] oA = o] hyperuricemia® Yetd2 A4 24
oln = &S &4 oo} wf§- A cH20). Table
6ollA] 272 BUA 6.98mg/dls} v 2§ Lite] 95
mg/dIZ $-9 3 F7Hp<0.05)5 ®o] L LGS LPF¢]
7+t 8417} 8.25mg/dle Lol vl 8] $213 2ha(zd
zt p<0.05, p<O.0DE B vhse] J el A ek A
22] o] o] A(32)el| A vhE FoA T2 F wAls
(5.0mg/d-& t=T(7.3mg/d) Bl Fabs H(26) %
ratel] vhg R 2 5 w4 4 dAE #EAI T
o]l v A E(allicin)e] 73 & xanthine oxidase &

Table 7. Hemoglobin” contents of experimental rats

Rat group  Control LG LP L
I 17.2 12.9 12.0 12.1
a 16.8 13.1 115 103
m 15.7 11.8 12.2 9.7
v 16.2 115 119 94
Mean 16.47 12.32° 11.9* 10.37
*SE *1.3 0.7 +05 *15
Ug/dl p<0.05

AL A An o 2olal s} wely mhgol
Al 2 A (renal failure)* el uremiaZtA % o Al
e AnE Ze A 2o

Hemoglobin &2f

Hemoglobine ¢%E-oll4] & —aminolevulinic acid &
e 19] g4 o] 9 A= microcytic hypochromic(19)
&+ normochromic(20) anemia”} 5% 49 &3
o]t} A AF rat9] hemoglobin®-& 11.4~19.2g/dle]t}
(43). Table 7141 hemoglobin®-2 t&F2] 16.47g/dl
o} ¥ g Lo} 10.37g/dlR §93 7H4(p<0.05)%
Re] FFEe] o3po 2 HobE|gl v LGe} LPES 7
7} 13.329} 11.9g/d1& B A AAgheldnt. A At
8} o]lxe] ATBDANME ratl| A FFAR FA2H
hemoglobin®e] o Fol 2 Ql3le] o 714 &
%312 Lee(d4) 9 4] arsenite2 3+4~A]%] rat hemo-
globin®F¢ b5 A £ allicin T 2 AAF 3184 7t}

Rat SOt A7[(ZtED MEHS) o &8

GEEANA 7MY F83 A Ees €Y Fo o g
ot} 17ke] AL Al ¥F 52+ 0.1~04ppm
oz #FF Frle} FAEL 3 HAFA o 40ug A
X & F4 vlAd 3l Pb balance® #X§cH(19). 28]
v A& 37 o upel Al ¥F o R & Aol
€ ¥ Zolcl Table 8ol A =T rate] ¥l A%

Table 8. Lead contents of experimental rats blood(B), kidndy(K) and liver(L) (ppm)
Control LG LP L
Rat group
K L B K L B K L B K L
1 0121 0120 0.100 0.13 0.102 0.121 0150 0135 0129 0320 0127 0136
o 0.150 0105 0.120 0.16 0220 0.120 0.181 0206 0.101 0.262 040 0.220
m 0.08 0109 0.018 0.18 0313 0.169 0175 0293 0.15 0285 0423 0272
v 0.11 0.105 0.14 0.26 0380 0.114 0178 0399 0.170 0258 0665 0.381
Mean 0115 0109 011 0.182° 0.253* 0.131* 0.170* 0258 0.137° 0.281 0403 0.250
+SE +0.001 =001 +0.02 £0.01 *002 *001 +0.02 *0.03 *£0.02 +£0.01 *0.03 =0.03

*p < 0.05
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e}, = 3} §H7) N-acetyl penicillamineS o3+ LP
TE g A 7o) 27} 017, 0.258, 0.137ppm2)
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ﬂ@ 45719) A A rat A5 kgD F(7U74) 13
2404 100mgg F93%F ratel]l Wl nlEEE Aol
4% 2 F4H AP HLGH 243 A 2345 8
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