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Toxic Effects of the Megadose Garlic Juice in the Rats
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Dept. of Feod and Nutrition, Chosun University, Kwang-ju 501-758, Korea

Abstract

In the present study toxic eflects of megadose of dietary garlic were invesligaled in an experimental
model consisted of 3 groups of Wistar rats : group Co reccived a hasal diet. The diets were supplemented
3% (or 3.6¢/kg.body wt.day)raw garlic (as juice) for group Gz and 5% (or 6.0g/kg. body wt. day) raw garlic
for group Gs respeclively and fed to rals over one monih period of experimental time. There were no abnormality
or apparent changes in the appearance and molility in all experimental groups. But some rats in group
Gs and large parts of group Gs showed mild erythema on their mucosal membrane of stomach. The his—
topathological changes were observed in the microscopic examination of 3 rats liver specimen of group
Gs and 7 rats liver specimen of group Gs. The histopathological signs were mainly consisied ol degenerative
change in hepatic parenchyme and inflammatory cells infiltration in portal tract in group G rats, and dense
inflammatory cell infiltration in hepatic parenchyme with mild congestion and slight necrosis of interlobular
hepatocyte in group Gs. The large dose of dietary garlic up to 5% did not bave any significant adverse
effects on the body weighl gain of rats. But the specific aclivites of GOT, GPT and alkaline phosphatase,
and BUN levels in the serum of group Gs and Gs were significantly increased in dose dependent fashion
as compared Lo control group. Total—cholesterol and hemoglobin levels were nol aflected by the administration
of megadose of garlic. The results showed thal large dose of dietary raw garlic with 3~5% had some

Loxic effects in rats.
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Table 1. The composition of cxpcrimental {basal) diet

Corn Milk Corn DL- Choline flamin Mineral Agar Tolal
starch casen al Melhionine  bitartrate mix. mix. A8 calory
wk. % 49.50 1130 6.30 002 001 0.10 200 3070
keal/kg 1,980 452 565 2,997
cal. % 86,0 15,0 15.0
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Table 2. The experimenlal design
Ral group Co G Gs
Basal diel - + +

Garlic 3% (3.68 g/kg body w.t. day) 0 + 0
Garlic 5% (600 g/kg body w.t. day) 0 0 +

Each group contained 10 rats and tested over one month.
Co group was fed only basal diet Group Gs and Gs group
were laken the garlic juice orally equuvalent to raw garlic
of 3%(or 3.68 g/kg body w.t. day) and 5% or 6.0 g/kg body
w.t. day) in diet respectively 1n addition to the basal diet

A]
5h ALEEF 145 pg BEUE atgld
2] 3% A Fale Arkgaks 0435 gol 3 o] AL 2
ghed o2 AelEZE 019 mL(E 44 196)e ok 01
0,19 mLL #=] 1vie] sk 15 AT Zodz} Lolgl A}

05mL A BN £ =% 8] ¢ 5 A2 Agu}§43,b
22N E gL =53 193 mLel sahneg 7} 50 ml
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Table 3, Effects of garlic juice on the body weight gain and feed efficiency ratio in rats

Initial body w.t, Fmal body w.il.

Weight gain rate

Diet mtale for Feed eficiency

Rat group {g} {g (98} 30 days {(g) ratio” (%)
Co 1064+ 92% 168,7t13.8 586+ 80 4840X 195 12.6=2.8
Ga 11124103 17371154 B2+ 75 4850208 128127
Gs 109.7+ 83 160.0=148 8041103 46h0+18.7 121£30

T eed effimency ratio. Body weight gain/diel intake for 30 day x 100,

“Vean=SD.
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Table 4. The efiects of garlic juice on organ weight gain
in rats

Rat

group Co Gz G

g ghwt g g/bowt g g/bwl

Liver 72 42=08 70 40%10 63 38109
Kidney 14 08+01 13 08£01 12 0.7£01°
Spleen 1.2 07x01 13 07=01 11 07=0I

"Peo-u5=0 009< e =0 05,
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Table 48] Gam-3} G2 ¥4 S8Fn) & 292k 0.74% ¢}
0.66%2 ¥.9] our 2] 0.71262) wlaesh] $-944)
© FE BolRA) $9boHPro-a=0.498, Peos=0.262> @
=0.05). Gs=} Gsil dell= -2 E g Al & 2 gyt
(Pra-cs=0.078>a=0.05).

meha] obzd ek r)ak Fedal Al & g
F1E) Fak dald A vlwad oJe-g ghe] el Zhiw
= A8 2 Hyuh W53 al-Bekair 5-(16)-2 male mouse
o vl A () extract 100 mgfkg2- 37197 Bzl
Folshed At A og 7oA 8 Fohst A, 44w
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2ol v st Fig. %ll*] .z AbElE melE Al 3
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wael Sz Fel G54 Az Ag B2l TS F
2 Zha oA A8 B e A, mada
F2E BEL 5 sl a2y GeT-E 7ok EsT)
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Fig. 1. The liver of normal ral fed basal dict, H&E, * 200.
Nomal hepatic parenchvme and perlal iract.

Fig. 2. Rat hver of group Gz fed 3% garlic+basal diel,

H&E, <200, 3/10
Degenerative change in hepatic parenchyme and 1n—

flammatory cells infiltration in portal tract.

Fig. 3. Rat liver of group Gs fed 5% garlic+basal diet,
H&E, 200 7/10.
Dense inflammalory cells mhbltration in hepatic par-
enchyme with mld congestion and slighl necrosis of
nterlobular hepatocvie
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Al Bo] 2R Aok # el ebEA 3 DADS(di-
allyvldisulfide) 0.5~1 mMA7H= 241 Z Q8 (vabil-
el S1Eks m] 7] ghon} 2 mMelA kAl E SEH T
{morphology) 2] #92 Wit Axe) AL 425
st t), Sheen F(22)2 W& o] Ao A A%} -FaRal AE
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Q _.L{\fl‘
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3 A7) 4 R gae i 2 48

e8] GPTE#A L 27 85 wLe 135 n/l2 2% i
¢ 3. 7uw/LET} 7°r9] A o= AR Frleha
0.00, Peo-cs=0.00<a=005), V& A 27T 2ol = Geae| (&
F5c}h f-99 4 2l A (Pes-s=0.00<e=000)F F7H& 1
Ao} ok A5 GOTe GPTE F7He dose de*
pendent [ashiond & Bgch H=3 v} A+ Joseph F

(1832 o} vlE extract 2 mL/100sS 104934 AT F
o3 sle] AST(=GOT)&A A4 22 g B3y
t} Hikino S(25}& GOT 91 v/Lal A4 Za o allicin
5 mg/kgdayE A Foisbed 27424 GOT7H 98 wi
2 Abesky GPTE 46 wlelA 52 w2 43+ Ft
st} 2 %9 Sheen S(23)8 154 £ DADSS #137 7
A ek 7 ol 4 DADS 0.5~ 1 mMell A= ZhA| £ A
e algke] ¢l 01} DADS 2 mM-2 LDH r&2 & 7}
& 714 % 3 8- E(morpholegy) & o1& 22 wi3l4
A 7]"\1];2 AEH (yghilicy)e] w2 A1A e sakE-E
o] ME= el ® 05~1 mM2 DADS HeE]® GST=}
GPxtA ol = od 8Fo] g2} 2 mMell A3z GST, GPxel

I(Peo-as=

DASS AE 547 4254 A3 4elA T sy O BAC] AL,

== od A A wlel (3 A) (chromagome aberration)=F #} Sheen F(22)8 = o lel =k At 17 22 o)
u| o A% 3 w#(sister chromatid exchange)-& 23} P4 el 4 DAS 051 mM2 H2|ska LDH 733 5
< S48 Z7)E DDS 10 me/rL>DAS 300 mg/mL & o0 BEIAAAL A 2bAE AL H S22 ad-
Sebehr 91Tk Rose £(17)& case reportel ) #hak wily  vers elfects) & Sl 3 GSHE| Al 2] S 2]
ol 2 ghulal ela)el o)aka w A AE S ol oal 59l 54.3 nmol GSH/mg prolein®x| 8-23% & 53,64 66.4

r HeAde] & (smnal epidural hematoma)& @3

nmol. GSH/mg protein®] geh. o] 1 mM DAS #2{4]

sholTh = frelAel A8 24-g bl slcha 5l Sheen 5
(9 o] g} e A DS ulm A 12 7} = 1 5
GOT= GPT 24x g} Ak Wobeh Ziet 01~ 1 mM DASE GST, GPx,

GOTEA-2 7k 3
sh GPTEA & 2, k2] AL, bW
A sty A 849 GOTE A4 27l GOT
5~40 wLEDH B3 A4 5 GPTE A4 GPT
7~56 wLET vhebar 8ch(26,32). Table 5914 Ga=h
Ce2] GOTHA-L 2h2F 144 w/L7} 192 0/ L8 25 i E
F2] 662 w/LRT} mol 8294 9= & E2] AR £7)
LAt Peo 65=0.00, Pro-gs=0.00< 2 =0 05). v A&
bl = G2 GOT?)} Ga 2ot 5948 ZHPus az= 0.00
<p=005)2 Z7jetd &5 veit) Table 3004 Goo

Table 5. The effects of gatlic juice on the aciivilies of GOT GPT“ alkalinc phosphatase'”

Graell Wl 7 2] 23 3Fe] §i4leh vhd 5 mM DASE 244
DA 2 LDH 28 50% i) AAx Fe72 =
e} GSH &4 e] 45% 7w (=T w ) 28 3 GST,
GPx. G 274 A8H5 o o7& 1544 Lok Hioh
Sweetman(33)= °HEE 29 A g4 ALTEA A<
2 #Aastedch Chen $(34)2 5]« =5 DASig. 50~
200 mg/kg S 8471 2 2] 5le] hepahe catalase®H =
ol= 3 edeke] glglw A catalase@ & 22k A
TEERE S DASY s homogenates?F 8w} mice
7} catalase level2 ZhAA51-& abstat

1o m}o

, levels of blood urea nitrogen“,

total—cholesterol”, and hemoglobin centents™ in rats
Rat group GOT GPT ATK-P BUN Taral cholesterol Hemoglobimn
Co 562193 31782 305+46.1 16£3.3 932281 15,728
(G 14 0=x7.1° 98547 4* 520*8.1"8 2537 Q7 BETT 15327
s 1920%k98" 135085 630+ 45" g2 98781 138=28

YRearmen unil/L, *Kind King unit/L, ““me/dL, ®g/dL
#MIPey 53=0 00<a=0 05, "*"*Peo cs=0.00<a=0.06, “*Pos-ge=0 00<a=0.05, 'Pes-cs=0 01 <e=0.05
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Alkalline phosphatase d%T2} blood urea ni-
trogen &

Alkalline phosphatase@d-2 $2 214, 4FEA
3, st sl g FA g e sk
A Frbekth aEla gA & 7 5 vk Al
Paghe} el HARE 1648 w/Le|cH2632) Table
5el4 GeT ¥ Gs72] alkaline phosphatase 42 2=t
52u/Le 63 w/LE2A =72 305w/ LRt B fo Al
91 A F7FE 9 T Peo-a=0.00. Peo-c5-0.00< 2 =0.05), =&
Fol - abelel = Goe] G Bk fol Al A S7k o
22 & < 9 GrHPaa-cs=0.00<2=0 05),

Blood urea erogen(BUN) T2 23 gy S,
Al el Wi, el 2 e A3 Al A F51
2 FFe AN Sl 2wt 8139 BUN A4
)= 15~22 mg/dLo] v}(25,32). Table 590 A Gs:l"-‘q‘ G‘i
9] BUN-2 #H7} 25 me/dL# 32 me/AdLEA =

16 mg/dLRTF 25§24 9 Jol 2 Frhekgdct (Pco-(.3
=0.00, Peo-cs=0.00<a=0.05). »I& C’:T:TL FHell = Gt ol
Garrr} f214 °Uﬂ Z7tEd e B 5 A9t Pa s
=0.0l<a=0.05) bz Fod -2 dlka]me phosphatas 24
I BUN¥ %=+ GOTE]- GPT €443 dose dependent
leghion 2 % S7vebalch. webd 25t oeks) e s
FF o Foisbd 1, 4352 7] Fe 97 5 (adverse
ellects) & vl 2122 weluh o9} Aisted Axg Jo-
seph 5-(18)-2 315 o)) vl exlract 2 mL/100 g-& 1047+
AT Fo3le] ASTA53 35 ullkaline phosphataseE
A A &te} BUN 2718 @23k nk 203} Sheelas) Au-
gusti{9) = alloxanef = DA A5 A b= E S-
allvlcvsteine sulphoxide, 200 mg/kg2 vl A< 55}
of g} 2o 2 Bty 52 A ol g AF
3} alkaline phosphatase 24 7} LDHEA 2 734] glucose-
&-phosphatase &4 o] 5 7+4A -5 #A4tgr} Ahmed
9} Sharma(24)= A7 ¢ 2055 1573 Foisle] A5
748} &4 Aot 7HA-<l alkaline phosphatase 34 24
5 hakstgol

ol
2 d

1

I‘J,.!ﬁ.ﬂr*

Total cholesterolghzt

< cholesterol £ Z71s Ee4, 7154 2 cho-
lesterol@ Z(typella, b, M), B3, AA250 5 4
A g Rk 715 el Cushm 5 Felld FrhEta
9k 71—:{1—3]—0].] ZrakA 7] B 2], ‘s:\l_?ﬂ ngugl o}atA]
-g#,é ._L}r] _Edl}.ﬂ 7]-H -1-7- e oJ:/\é‘L %“’“’H 7(]-_),:@_].1:]
(26,32). Table 5oll4 GeF=} Gs:zu total cholesterol#Fe]
A2 97 6 meg/dLF) 987 me/dLEA a2 95.2 mg/dL
wrh Tk Z7H8 7ol 42 R Ahe) b Relx]
2 eHPoo 620528, Poo-6s=0.3603>2=0.06). vl £
el = Feldale WEgE Lol et (Pos-c=0772

>ch0 05} o]%18) M=a}e] o F(35)elA A d 2 3 F e

=5 Al@Eke] 1~29% Fol 5] B2 wiglycende™ to-

tal cholcstero]a: & s AAr} 9SS sy o
5 £ 2 A4 $59 cholesterolZHS-

e o} -a}s] v’ﬁ%&i% % = eaum- shee @5 A

M w3 52k

7t A el - ‘31 (1 19, 04 2'3”5‘) g take 2 E-F‘I] ran-—
domized double blind # 2.2 318 etsius v
o 900 mgH 1253 F8-Al7]u] o] 4 F] ) EF =
= HQC}F Halr) gledor o Ttng]mende, HDL-choles-
terol 2 serum ghicose® = W37 39 20 wial-choles-
terol 262+ 34 me/dLe] 247+ 40 meg/dL 2 4 31 (pla-
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