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A Study on the Effect of Garlic on the Liver Lipids of the Mouse
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(1) Control values of the hepatic lipids of mouse analysed by means of thin-layer chromatography

were as follows:

Total Cholesterol - -everrertertoriaeieriiictieaiiorsneerrercroroorcarasseserosasecssacranasces 5.23+0. 46 mg/g
Tree CHOLESLEIO] +rerrevrreesrreararssoresosmrevessreorestsssenssseannasessusssvsssssrsssnnsss 4.29+1.23 mg/g
Esterified cholesterol seceveeserrrretintieriatiatsasiancastioieetoriietescirtarecssineiesses 0.941+0.30mg/g
Triglycerides -«eeoeeereererenienuniisinnns R PN 15.56+1.84 mg/g
Free fatty acids 1.26+0.56 mg/g
Phospholipids.s««tesesrrerevses e reteeeteereseetteeterererettatanstenteatesettttetrianteoarnns 29.84+6.11 mg/g
Total Lipids «oeeeeeremermemmimimiiiii ettt s e et 62.444+12.13 mg/g

(2) The garlic administration brought significant elevations in the hepatic contents of free and

esterified cholesterds, triglycerides, free fatty acids, and phospholipids in the mouse, when it

was injected in exeess (294, 109 suspension) intraperitoneally.

(3) The total hepatic lipids of mouse were increased in corelation with the amount of the garlic

administered to the animals.

(4) A brief discussion was made on the results obtained.

% ]

i8R FEE- dietary lipidse]l fal=7z oA
V] &} nonlipid Ao 288 47 = 3ok f5EE
glycerides, cholesterol & phosphatides: 2. k4
o] BBl A A=V XE BEEE 483) linoleic acid
ReLe REEA g o b Arh ey

*1969. 2. 15 2%
Fiwd BHEE Ho 0 BREBBEA BElgs

I REEE Folel w7k Ut FFARE AX F=
W FEGA oFEsS s AR FERS RES
B o5 BEEG A BEE M Aol
28]7] wFo] cholinee]v} »E}WlA =& B L
g] 3L tocopherol %8 HEKS ¥ transmethylating
agent £ A disbel RSt HEZ =ik
DR W] HeldE dgolth, Zelm ofe
3} transmethylation [T =3¢ @A F= o]

19 e



FjAa glon oA Ao EEE e A
2l FRY RER HSEMke Keksla g Al
g, flAd calory B BE Y BZ =+ o}
uxfig U el EE BAT SERSEN EREY
g v Bz FFEBARY 29 FEEN B

i & Mo Aold o]l alsld HIEHE EEE
FASZ VolAAdE BWEME Y AAd: oA
Frtetrlo] o2t Aolvl. EEER HHd| dietary
fatz A 20%1@}%&2} triglycerider]- coconut oil =
maize oilg HH LEARE RESNE BN HAA
[Fififgiell A acetate-1-“C2 ¥-5]8] HRERt: S REL
W] ¢ Folsbe 9, cholesterold] FEE 40%EER
Bmste Aozn H{ERYDO. =T Walker®
o d&= FEGs 244 BEY 24 337404
do7l L A maize oile] 24 o} & B
AE WEST AV Sodhisk® of &]5kn dietary
fate] Ex3lze] weld Fre] A2 cholesstrol &
K& mamol T 2 A A vha EEuecte Ao
¢H A gl k ‘

a2 2 Frazer D7} W= BBistY A2
AFob ARBe] BEEY FEREES BT whekxte] A
AL PRAAY AF BN R Aol RfEel. &
221 uhelzbe] glyceridess] £ AN Agdse
el 71 o o] = cholesterols) bile saltn) A4ud off
A HEY Ex3A Y PEs e BED BL
ot obd 4 vk el 3 fecal fatd] BMLE £
3l EEo = A intestinal floras] B3} B} g
W AFERS o8 A Ao g B =g
fiEel Aelch.

ol utell & dietary fato} IMi¥% cholesterol®] REH o

A A FE EREEel A W BRE

e BOER Jdge Holth

B3] PRl uhmol WA E@EAE aA
A5t FER ZEAARRS Feln ImE &
Cholesterold] &BIMAE ol Z%9 @z
shESEel ol 2 & o] W& whelze] KR
" MEEa ohdsh FALMRS M cholesterol g
triglycerides 74X = JAE Hd eote BlEEe MR
g Frazer "¢ Fisaes 2d ARl AGSRS
How o Bk E HEolel shilch. ©lge] 4
o 2% ER BEAelelE 2 ifiF cholesterol
it 2 Aol AU © Efpel HAAE Wik
B|Ee Aolw 0, B WY kel gsw KA
S EESL KR EET BEL YA A
WE AL BEA Hild 2& 2ol ohizl BE
Aolsh dviels BUR HAS BEE T mE

cholesterol-&- Bk AL MiE{Eel L8] Jeldele
Aelel

ol sbzrol MGl A4 AW Are] ERMES AF
HERES 434L Tl e HRY —Boez
¥xE AR A BEAY HAGT A& R
F9 shael mheg Bl o] & nhas] gRAT
o]zl o] wh$-29] FFEAN & free W ester B
cholesterol2- w} £3+od [N, triglycerides Z®]a
phospholipids 2 £ Y S =2Brleag}
a9 R o1 -§8kd FHT HR R, WR 58
EEEY BRE AT BRE AQ7a BEE
el

e

B 5 =

1. E®EM W nh=o] BE:

A Hgedll {ERT EBREY-S N 8] o
o] randomo % B BEE 1585 wheze]H
[FL 67t 2 FetL 6F-L control®EEFA oz A
Z T 128 2%48d o shie DEER%)4
R dold st AE10%)4 tee 44 R
mal g FERS ok WES R.T. French@iit
B W Eolglen ol F Ringerfold &£
2 % 10%7F S =% BEEY e I8 BE
10g'% 1mlE FEEsAL 4 Aol

g3 controle}-$- 2] & Ringer&<8 3k 7R #8E
10g% 1mlE fEksAe] shamyrsistel #1E0 =H=8

B ovhesh HER Adeh

2. OfRX FrE#Eo] M :

WEs o] EMsl vik shamiEft g whe
EHE 3R B ISR B BTk
B BlEst FRe PR Eh BRAEA
%R m¥E 9 Hfib E5e 43 o 5H= 24 blotsh
o] phosphate buffer - (pH 7.0)& - HFimg =&
all-glass homogenizer2 {FHsI  20%2] &
homogenateg n-E-¢lc}.

3. FRERES] IEECHN % MR

Sperrysh Brands] 0ol Mesbel tistzil
o2 $EHE Floche] Fi'g #std WEfTshel =
Methanol 8.0mlel] #ffhomogenate 2.0ml-& fpnsh
o AW TP REFIL A7 2L FE
] chloroform¢ o} FEMEAAA BHENZR W
#hsle] 2% kg o
o8l ®EE JuEA - HA

25mle] o] 24



chloroform¢- fgteb-g (EHi@s L Z 3% 20.0mlE
H,0 4.0mle} 32 A ebsted BEBES % . TEE <
+3) ol whE PRk = WRilkSISl Tk

B 2:19) K= 42 chloroform-methanol
24 96.3mle} 20mg%¢] CaClyg-f 23.7mlE &3t
o AHEEHE L J:Ei'% ﬁﬁif‘ﬂ-’“ﬂ%c’i Eilifaaar
Al Ae] L= ERel 2 Aeldrh. Bl &

MRS methanolg o] SAsn et Bl
& A & oh4  chloroform-methand] 2:18-
W2H Sl AAGE L 2EE 83 o]
WE Seste ol ek ERSHEH

4. FriE#k xi¥e| HE 3=2nie0atn)

H,04 Merck@&ntslg el Silica gel G& {#FHsI
glass plated] 25048 S 2 Silica gel®] BES o
oleh-g 105°Cell A 304 BRiEsted Latel 2ol 15
B FFERe] A3 gikstz L%—Kmﬁﬁﬁ'—
& EHHEoR MafTEkd .

WL Sult Pies} Grinner®s] fjkel wheh
petroleum ether-diethyl ether-acetic acidE 90.0:10.
0:7.59 &=z BE&ERSY s o B/ 298
iodine vaporzsy =) EE R} Eie

A4 42 & A4de Rfxi0 s 4% o-&
3} zZ¢tv}. & free cholesterol 19.5, esteri fied
cholesterol 95.1, triglyceride 66.6, fatty acid 25.6
o] glo phospholipid= FI&he] = B2l slgi=t.

R A 2 A RS 22 Nutritonal Biochemical
@Ti%‘: olgled &£ MEARA S8 sAelct &
B ARL P B REY REe stded

ol o ﬂ" ke & TN BESTRERE H1E
ok 2.

5. FFlEES B

Amentad] FE® & sel FHG Aol &
EEaEvr e 2yl 84 SR BEL acid
dichromateg- 0 2 Fa{rd o2 350mps) shato] A
o BEE B 2 BESES HAstE FED
Fiper Aol

BT & thin layer4 platente} BEAEfSE 2
BAgk 29wt dAl 3z el Al #4-g aluminum fodi
7tel ¢l iodine vaporz] EEHEFEES X912 REFE:
ohd RifEe] o sl BiERsty HBS BT 3¢
—EHEL] AL Fol 2ol 38
—3— quit_i BERN= BT

F ke R EEEY £4 R

e 2 thin layer L] B

of] 4} silica gal-g-
el 2. T+
BERES ARE B
Bl Slx & F

Bg st vlxA g FHAAE 2L silica geld-
ool vzl RKEpFe] ¥ WEE acid dichromate
SN B i 2 BB & HESA mexz
100°Coll A 4550 hnghargd ok

‘ﬂrﬂ & fARFs B AFAE ALtk

A 8he] 350mpol] A w4 ek A el v

% Hptolel 3EILL LY 2Ectr el 5iTE M
Ttz AR A4 s EILLE fifTstd 2 i
fEzA FHRE L3 TR

r

E B & R

A ehs-28 AAAFESL b wET ok
29 AR ], T 2 TS el

1. Fi#B# cholesterol 0ff CH5}0d :

1| A m5o] A Abul 7ol A & frees) esterified
cholesterolo] #4 4.29+1.239- 0.94:+0.30mg/go]
ojv}. webA 8 cholesterol-2- 5.23+0.46me/g of 3

3 o] &3] 17.843.3%7) esterifyslo] 9l &4 & 4~
dgek
Zed Fhee EEY vhess FHelAE B

T, TWHEAA e ulepge] free d
cholesterale] E3] #ineld 9vh. HJ 2%9] vt= B
e A FiBE 8.92+2.43, HEE 1.33£0.18
mg/g o2 ISP 10% "HEEE JaAw &
£ 11.93+3.91 ¥ 1.740.31mg/g7HA sl ¢
th. w2} #E  cholesterol® 2% s A =
10. 25+ 2. 25mg,/ge] R 10% Tl A 13.56%
3.64mg/gol 4 vh. FAo E£X 48 5.2340.46mg/g
o wldhe &Fehed §9 268 WA Bl ke = st
o 9)glz o]k # cholesterold el vl o} free
% ester® cholestercle] 4 £ vigto] £ 4= 9l
el vt 2otk 2% wHETe esterEl cholesterol
2] #8 cholesterolef] wj & AL 2wl 13.8+£5.1%
24 #EfERch R olshg - v fHE 10%
stEFol AR E 5 A9t Bl 10%utEd A
o] WAL 13.5+4.0%019 222 wHEEEe B
o E}—?—i Hﬁ%&ﬂ free 4 esterified cholesterols}
Hal qiEe] s\nsEe] &

ester il

9]—7,;-% W cholesterolfil BEIRGRYE 22244
Bes) b 2 = vk

2. FF#E#E: triglyceridesol ci&tod :

EEEIRESL 15.56+1.83me/g ol P Ed  K3hed



2% vHEdel A& 15.61+2.18mg/g o = Hinstsl e
= 10% cteTAdAE R 16.8942.76mg/go B
st ek, o oh7t-g Bk 3 = HEE W
2 2. :

3. FFiA#E: free fatty acids 0f] cH5}0d :

A FI, T 2 MK FWs vhelzte] vhey
BE e FEgac Bnsta 9982 cholesterolo]
- triglycerides®] 73 $-9} Zstv}h. Bl FEHHRMEYR
1.2640. 50mg/go] §l&¥ 2% vlEFAAE 1.62+%
0.3¢ 23 x 10% T AE 1.67::0.17mg/g o]
dfoz ERe A &4 19 28.5 @ 34.1%9
BN 2 HRA. 28 B cholesterols)
AR Yoo s ohCGEaED.

4. [F#8%; phospholipidso}j ci3}od :

JF##8 phospholipids FfZ #inst+ fEre] vt
%158 FRERES 22.0617.51mg/go] vl o
o] HIER 2% teFATAAE 39.09+4.09
mg/gol 3 10% vHeFd Foll dodAe HZE
A By whebzbe] 42.63+3.82meg/ge] Eelgl gl

ol e} & HWimE 2% vHETANA ¥ 77%, 1Ela
10% vt A 9 93%4 BEsle BnaAd 2
AZAA AF & BinFEE ngdd Reolo F5HE
o Mgt uhel zrgreh.

5. FFES: sefemol chsiod :

489 A Z el whgel Eimstdwl AHo 2 BR
A e Emmt BRE Vel

Bl EHHEES B 1RANA 2Re] 62.44+12.13
mg/gol et 2% wHETE FAFAA 2R

67.68:17.16mg/go] gl o0 FHIMESL 10% vheEE
o 3 fERe 74.8947.34mg/gd] Ak wet
A =AY E{ine 2% sheTd 10% rETAA
£ 19 8.4%%F 20%2] EE 2ygow HeHE
o Higgst whel zgrel.

g o) olzk-e e Sd A e
77 E Brdd R 2RI T HHMGE 295d
th Bl wlE Rl %8 £Fd webA oha FES
e AR e Fnste AYE ¢ Ak

Solvent front

Esterified cholesterol

Triglycerides
Free fatty acids

Free cholesterol

Phospholipids (Start)

Fig.1. A typical thin-layer chromatogram showing
the separated lipids from the purified extract

of liver lipid of mouse.

Table. 1: The lipid contents in the liver of mouse estimated by the thin-layer chromatography on

silica"gel: the figures denote mg. lipid per g. wet tissue.

Animals

Lipids — ) 1 2 3 4 5 6 7 8 9 Mean
Total cholesterol | 3.92  3.48 7.92 5.40 6.71 5.72 3.8 4.27 5.73 | 5.23:0.46
free 3.07 2.91 6.73 4.52 5.26 4.38 3.32 3.57 4.85 | 4.29+1.23
esterified 0.85 0.57 1.19 0.8 1.45 1.34° 0.57 0.70 0.88 | 0.94+0.30
Triglycerides 15.95 19.65 15.90 13.19 15.80 15.15 14.25 14.78 15.33 | 15.56+1.83
Free fatty acids 1.14 1.70 1.53 1.8  1.43 1.75 0.63 0.69 063 | 1.260.50
Phospholipids 33.75 -30.33 39.08 38.13  26.10 28.19 26.24 26.19 20.56 | 29.84+6.11
Total lipids 54.76 55.16 -64.43 77.28 50.04 68.25 72.45 60.99 58.57 | 62.44:+12.13




Table. 2: The lipid contents in the liver of mouse as affected by administration of 2% garlic
suspension(see text): the figures denote mg. lipid per g. wet tissue.

~—___Animals

Lipids Tl 1 2 3 4 5 6 7 8 9 Mean
Total cholesterol | 7.92 6.49 10.03 1¢.84 11.97 34.33 11.84 Q.80 9.61 | 10.25%2.25
free 6.62 4.84 8.39 899 10.65 13.22 10.65 8.57 8.29 | 8.92:x2.49
psterified .30 1.65 1.64 1.25  1.32 111 1.19 1.23 1.32 | 1.33£0.17
Triglycerides 14.835 12.48 19.03 16.75 17.98 13.93 16.93 13.73 15.33 | 15.61+2.18
Free fatty acids | 1.69 1.67 1.67 1.64 1.32 2.39 1.38 1.69 1.17 | 1.62:£0.34
Phospholipids 45.00 80.63 39.70 38,13 39.00 36.25 43.13 40.00 40.00 [ 39.09+4.09
Total lipids 68.96 51.27 70.43 66.76 70.-27 76.90 73.28 65.22 66.11 | 67.68%7.16

Table. 3: The lipid contents in the liver of mouse as affected by administration of 10y garlic
suspension (see text): the figures denote mg. lipid per g. wet tissue

?ipi\ds\@ 1 2 3 4 5 6 7 8 9 Mean
Total cholesterol | 10.71 9.48 9.89 9.74 16.06 17.25 12.40 18.50 18.05 | 13.5643.64
free 8.47 831 813 813 15.28 15.83 10.48 16.63 16.13 | 11.93£3.91
esterified 2.24 1.17 1.76 161 1.78  1.42 1,92 1.87 1.92 | 1.74%0.31
Triglycerides 15.95 11.10 17.53 15.40 19,58 17.45 18.20 20.30 16.52 | 16.89+2.76
Free fatty acids .40 1.61 1.63 1.67 1.81 1.59 1,95 1.85 1.74 | 1.69+£0.17
Phospholipids 44.70 45.63 37.13 37,13 43.75 45.63 47.83 40,63 41.25 | 42.63%3.82
Total lipids 72.76 67.82 66.18 63.94 82.20 81.92 80.38 81.28 77.56 | 74.89:7.34
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Fig. 2. Comparison of the total, free and Fig. 3. Comparison of the hepatic triglyceride
esterified cholesterols in the lever of contents of nomal mouse with those of
control mouse with those of garlic-treated garlic-treated mouse.
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Fig. 4. Comparison of the hepatic free fatty acid
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