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Effect of Garlic Diets on the Changes of Serum Cholesterol
Glucose Level and Coagulation Time in Rats
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ABSTRACT

Effects of garlic on hypocholesterolemia, anticoagulation and hypoglycemia were studied in the pre-
sent experiments using male rats.
The results were summarized as follows,

1. The supplementation of 2~ 4% garlic to 2 % cholesterol diets did not affect food intake  and
weight gain in male rats.

2. Rat's groups fed the diets supplemented with 2~ 3% garlic (C.D.E.F) 10 2% cholesterol diet
(B} decreased serum to:al cholesterol levels by 16~32%, triglvceride levels by 18.6-~26.8% and
8/a~lipoportein ratios by 42~58%, but increased HDL —cholesterol levels by 29~65% as com-
pared to B group, and so the author assumes that garlic supplementation exerts hypocholesterolemic
effect on cholesterol - fed rats because of the increase of  HDL and HDIL. —cholesterol levels.

3. Rat’s groups fed the diets supplemented with 2 ~4 % garlic (C.D.E.F) to 2 % cholesterol plus
0.25% bile salt diet (B) increased whole blood coagulation times, prothrombin times and fibrino-
lytic activities, but decreased plasma fibrinogen levels as compared to B group, and so the au-
thor assumes that garlic supplementation exerts anticoagulative effect because of the inhibition of
fibrinogen synthesis in male rat’s liver.

4. Rat’s groups fed the diets supplemented with 2 ~4 % garlic (B.C.D.E} o standard diet {A) de-
creased serum glucose levels by 1 ~24%, but increased serum insulin concentrations by 0.5~-3.0
times as compared to A group, and so the author assumes that garlic supplementation exerts hvpo-
glveemic effect because of the increase of serum insulin levels by stimulating pancreatic secretion

of insulin from 8 —cells in the islets of l.angerhans.
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Table [. The composition of experimental diets
for hypocholesterolemic effect

3 roup Diet No. of rats week

A S 6 3

B 5 4+0 [ 3

C S +0+2%FG 6 3

D S +0+3%FG [ 3

E S +0+2%BG 6 3

F 5+0+3%BG 6 3
S ! standard diet FG : fresh garlic
O I 2% cholesteral BG : boiled garlic

Table 1. The composition of experimental diets
for anticoagulation time

Group Diet No. of rats week
A S 6 3
B S +0 +B 6 3
C S+0-+B+2%FC 6 3
D S+0-+B+4%FG i 3
E S +0-+B+2%BG 5 3
F S +0+B+4%BG 6 3
S ! standard diet FG ! fresh garic

G . 2% cholesterol
B | 0.25% bile salt

BG : boiled garic

Table . The composition of experimental diets
for hypoglycemic effe ct

Group Diet No. of rats week
A S 5 3
B S+ 2%FG 5 3
C S+ 4 %FG 5 3
D S+ 2%¥FG 5 5
E S +4 %FG 5 5
S ! standard diet FG ! fresh garic
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Table V. The food intake and body weight of male rats Fig. g, The growth earves of male rats
Period G rouw A B C D E F
Initial (g) 457+ 7.3 131 9 3.5 128 5= 6.0 127.5x- 6.6 iZ26. 6 8.7 130. 6 5.3
1 week (g) 165 70101 148. 8x 7.8 150. 0=z 9.2 425113 130. 0z 12.6 155, 0x 6.9
2 weeks (g 183.2112.8 159.712.1 159 21125 158, 0 16, 1 146, 5155 158. 6 8.5
Iweeks (g) 215 1x12.3 177. 91, 10. 4 186.4x 9.6 1967161 8L 9-14.1 190. 2 7.6
3 weeks-initial (g} 69. 4 46,0 57.9 63.2 55.3 59.8
Growth rate 47.6 349 45.1 49.2 43.7 45,5
Food intake {g/day) 23.5 22.1 23.0 23.0 211 24.49
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Table VI. The rate of plasma protein in male rats
Compoa—CO® A B C D E F
7 —globulin {%) 7 6 8 6 6
& —globulin ’ 5 6 5 4 5
o, —globulin ~ 18 17 18 16 18 14
o, —globulin ~ 7 5 8 10 7 6
Albumin ” 60 67 60 63 65 70
A/G 1.50 2.03 1.50 1.70 1.86 2,33
Table Vll. Effect of garlic on blood coagulation in male rats
" Contert——. 7% A B ¢ D E F
168.0+1 3 179. 07,0 186. 0:£8. 0 175.024.0

Whole blood coagulation 167, 0120 124. 0490

time {sec)

Plasma fibrinogen 60, 3103 130.5£2.5
{my /100m1)

Fibrinolytic activity 80, 62 2 67. k4. 3
{unit)

Prothrombin time 23,60, 1 21.5:£0.3

{sec)

97.0+10 87.543.5 8L 0+8.0 99,0250

109.3=6. 1 89.4+3.8 116. 2487

25, 8+19

b

34.314.8

P <0.01 (between B and C, D, E, F)
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Table IX. The effect of garlic on serum glicose and insulin
\l Period 3weeks Sweeks
Conteni Group A B C D E
Serum glucose (mg/100) 126.3r3. 2 45,0562 108.2589.5 W8 2on s Wh Bhe ks
{a) {a) {a) (a)
Serum insulin {pU/ml) 2.0 £0.5 3047 [IR 43018 1. 30L&
(a) ta) {a)
Body weight (4} 100, 4 HiN] 1KLL O HRL ¢ 100, 4
Liver weight = 373 362 3.7 373 3051
Pancreas weight (¢} 0. 38 0. 35 0. 38 0. 43 4. 43
Spleen weight (4) 0.26 0. 32 {32 0. 24 0,31

(@) - P <005



poubow) g k#Ee g | ged], o]R-L Bordia T
o] BB MEMfR we BRI Ul abEik
e B pell A1 ) WA W %k o)

slakbol ¥ FHER R} vlEd] KEW A6 E M
HEOGES e Aoz BEsld x FR BEE
Wk sk A ofehY

Chi §4-& vlire] thif A e ol = ihE Hin«
sl A o PP cholesterol?] M-S B4E =&
o iEshe fFHE Al dor Bastydas,
Chang %-& allyl propyl disulfideg} diallyl disulfide
Jb R fomEE SIS MEE SLelan bpolsl B BN
S 1T AN EE P RHEARE Wl
e HBRE sbAcha Baskgic

Jain® 5 pEkalE oot BRI 42 AR
cholesterol Y a0} =] of #epel IR LBk
sl Ao 2 4 oty BIdbga, Augusti'
L oupol ERE rfo,j allicing] £ faf=s alyl chain ¢}
RS propyl chaine 2 A BoE + dong
rsl NAD ¢} NADP ¢ B-& KFAZ + gl
w8} cholesterol ¢ ’F,ufﬁioﬂ 2,3t CoA-SH
2] WA el —SH groupst gh{ el kel B
el o2 ¥melyd o=, Bordia V& vhEs]

el AAS o] ol allyl propyl disulfide 8
dially! disulfide ol FiEol ot 2 HPEEE-S
= EgE st < opvba Bargiet,

e ol B AR 4 E mh ik n g Bl

7} HDL 3} HDL-cholesterol £ {1?,%‘,3 WA A i
i cholesterols] BEE M Al7le Aee das
e},

HmARE R

Bordia %' "2 #{el& =& <teh3} cholesterol
A oo Bolol A MR BROEEE S B MmUY
Ho MbElal fibrinogend] B-& #mstdond, vt
o) fEiin) o Ul Bl 2 HitmS Hel R #
FaBinrE el BB R oh4 Wmshe fi-
brinogen®] W& M st ckn ¥idkg el

Jain® 2 wbEol <hghell 4 mﬁm@;ﬁw BE
Al ot ifgIEE e & MMEE T dakehal
#arskd i, Arora™ S © P“i.%iﬁnﬁ:ﬁ}iz} VR E
miah @R GREYEE S MAE BY 5 dsdct
it ®askeleth,

)il ol Eel EH - diallyl disulfides} allyl
pmpyl disulfided] # zronl (FHIEEEL i3k
stonk ikt @RI EHIEE] KR A
Joepn

o] EHO MRE
peiEE Hmstelor,

7}} 2 ta
A B AR AR
L Hbsigdenz

{ibrinogen &

Hl REMBELE

Bordia £'72"¢] ¥ w9} ¢l43t93. 2., prothrom-
bin time-> BBl A # 9% st e C, D,E
gl F#fol] A= 9 ~45%71 Hmst st

gelan A= A/GZEe] controlBfel A 1 63e¢]3
b A B Rl A+ 1. 088 £ 33% M A
2 uaaigisdl o W AR Aol L 30011
Broll 4= 20302 35% Mpmstedcisk 4 D}%—%
C o DEfell 4 &% L50, L7022 ohx] Ho
ol A/GE 8 EF A7 B85 gubsd A
o veptod 42 vhES BATTE Y FH
off 43 1.86,2.33.0.8 A/Ggtel EFs = ohateh

K HHO ERT v o] ¥ A olEinmai
HMWOEEE RS fibrinogen fTELEIHIS  BERE
gUEvEEE el KRR Zlo® BEsd
EnmiE SR

olgalel TS smEEiEel BHe slo) BIRE
3 - B BAE KL AEE olul BHE
MERESEAE Sl BNl Sl o) LB e BTiE % &
o

olel o] LFRNIO T HERY BEEL 1Al F

r}ritr-l)tmlob

gle] SR (s Ao R ebee] HE W
< A2 g delw obAE FREMEt  -#3
= e glet
Chige & =hHee] #al9 mift #5202 &
e Mlaria X3 HoR ¥ L?é_‘%v} hang
“S‘"’ & mpdso] Mg ?—%ii -2 &@2% W
fid olsdls s BE Hi l?d‘?}
= J‘L‘l‘s'(ﬁi‘ﬁ. Jains 57} Brahmachari Zr

2]ar Mathew ¥V 5% ohio) Kl R et

I K R

& Bl KEWANEMIE BRI AR vHEE
gt C,D,E R FHY fiF %325 BEY

ABfY v} 10~18% MAstg o ofF nol HH
& FeRsks] Hsbed (i BEE E%‘OH A i sl
alyl FRA 20 BS HiEst #5 Chang 509
jhBel 7o clpEl - Wmstn FREIALLED
Mot S Bl ©

olgo) fCHBEE SRE el FRBRY B
& »uE fRaked Hslal g2} Changs™ -
npdrol i sl ale) (%F@P &W - Hn<) g
Felaal resEE el Bt sl =l il

e ef;%ﬂ el 3 ;an BaEeda, Jain
&oubiso)l A—Hiluel ol EJS’! NS Whnalal e
@Sl PERS Al ebm Rorshilvh

7213 Mathew 5V }‘g 2} allicine! LM

HEE "FEP‘ chi R AT o}"{‘ i ol allicine! AGHHE
ek 4 ekl QRS Rtk A



Rl i3 IR B

Vol. 1, No. 1 (1984) R S I R el
B MiBE Wi PIEELe ol A HIE Y
=g Adelr, met pancreozymmk R TR

\o
G _§,f~? S ksl iR R ol alel g
4 5 bwdl sbAb algEst (FH LS - SH
B R Qe @kbel A gobn
v R WHR 2 nd o3 st f
BHBF 4 ol 4mle] Hiol anoP‘;ii.“-fi nhg 2|
allicine] Pl AIB2A F- S fiksled
ol<xgle]l NikE s Ao A ztsic

V. & @&

vhE (Allium sativum L.) 2] A b 23 (Sp-
rague —Dawley) 2l i Ao %x #5394
9IRS IN] o) A= §ES Bty 48]

KFe <) & MAF, POEER ¥ Ry 8% 5
skt

fCF o) 2 ul Bl TR A= BEHEfRl ol 2 %
cholesterol & gt % AvhExt 48 shed 2
%ot 3%N K& ek fgE ’SJ% | gk o

& Ml FFA 224 #cholesterol,
2l i HDL»—rholesrerol»]— lipoprotein?2] F&’w""” N
shelan, FLMIEERE Bl M+ BIHESFll L 2%
cholesterol®k 0.25% bile salt& gt oir ’“ o}
Sab ogb vbeS 2%0b 4%4 A% KingE AR
2 38R MET B OmEs odol minElEny bl
prothrombin time, fibrinogenf® -“1e|i B F IHEM
RSl R H R kMRS Mhpshed and, IKdRY
TE ol A= EEEERTHN] 2 %9} 4 %2 b
Angr SR 2 3 M 5HEE MY obS s
FFILL Lsi el B8 e, o W
B OAEE #ska cbdsl gl
1. """'rlele’ﬁﬂ?} 3z 0] Pdisl AR BTN
LELG vj z] 2} <>}0Lc}_
2. vy RMAMEE(C,D,E,F)-2 cholesterol
A ABR B (B) ¥ ol mif # cholesterolft % 16~32
%, triglyceride &% 18.6~26.8% M 44133, HDL
~cholesterol § - 29~ 5% BhnA 7 oo, ﬂ/a%}tc
42 58% ‘M’/"]ﬂ oo g e fitihpbel HDL &
~~~~~ f?m.u A KEA LS miF HRE Jelle A
3. UI”"("/ f;nﬁ@}{g\f(c D,E,F) £ cholesterol =+
bile salt ZEmART B (B) 2 o} Sm¥BESERsII= pro-
R iﬁ‘ﬁ% EWEE WA
fibrinogen§-% M Algo g vk BER
Fibrinogenol SRS InElEled i ;mz&«%ﬂrd 4
Al Aow Azsch

trxg]yce ride 1

bin time LB]XL

uﬁﬂﬂ‘ IR k|
i B 45
4. ob-sEE Al B B, C, D E)-& il 2239
2o B % 10~249% MAAzan, 2% #m
E 0.5~3 M Eeny ol EH e
ahe el §- i st L Eael GinE i

8
AL Foll AT A RE Jeluiae Hloe
A5le

2 EF XH

1) Bordia, Arun, H.C. Bansal . Essential oil of
garlic in prevention of ather osclerosis, The
Lancent, December 29 [ 1491, 1973.

23 Sharma, K.K., A.L. Sharma, K.K. Dwivedi
and P.K. Sharma ! Effect of raw and boiled
garlic on blood cholesterol in butter fat lipae-
mia, The Ind. J. Nutr. Dietet., 13:7-10, 1976.

33 Chag, Mei Ling W.and Margarer A. Johnson:
Effect of garlic on carbohydrate metabolism
and lipid sythesis ir rats, J. Nutr., 110:931~936
1980,

43 Chi, Myung S., Eunsock T. Koh and Tory J.
Stewart: Effect of garlic on lipid metabolism
in rats fed cholesterol or lard, J. Nutr. 112
:241--248, 1982.

5 Chopra, R. N, L. C. Chopra, K. L.. Handa
and L. D. Kapur:Chopra' s indigenous drugs
of India, p.494, Calcutta, 1958.

6 Jain, R.
atherosclerosis,
1975.

71 Sainani, G. S., D. B. Desai and K. N. More:
Onion, garlic and atheroscle rosis, The Lan -
cent, September 11:575, 1976,

8 ) Brahmachari, H. D. and K. T. Augusti: Orally
effective hypoglvcemic agents from plants, .
Pharm-pharmac., 14:254, 1962,

9) Jain, R, C. and C. R. Vyas:Garkc in Alloxan
-induced diabetic rabbits, Am. J. Clin
28:684, 1975.

10} Jain, R, C.,, C., R. Vyas and . P. Mahatma:
Hypoglycemic action of onion and garlic, The

December 29:1491, 1973

11) Mathew, P. T. and K. T. Augusti: Studies on
the effect of Allicin(diallyl disulfide-oxide) on
Alloxan diabetes,  Indian J. Biochem. & Bio-
phys., 10:209~212, 1973.

12) SRR el S8 i ol

C.:0Onion and garlic in  experimental
The lancent, May 31:1240,

Nutr.,

Lancent,

B b A e



oo, A 6y T 175~180, 1975.

) Augusti, K. T. and P.T. Mathew ! Effect of long

-term feeding of the aqueous extracts of onion

(Al- lium cepa Linn.} & garlic (Allium sativum
Linn.), Indian J, Exp. Biol, 11:239~241, 1973.
) Qureshi, Asaf A, Z. Z. Din, N. Abuirmeileh,
W. C. Burger, Y. Ahmad and C. E. Elson:

Suppression ot avian hepauc lipid metabolism

by solvents extracts of garlic:lmpact onser-

um lipids, 4. Nutr., 113:1746~1755, 1983.

5) Augusti, K. T.:Hypocholesterolemic effect of

garlic (Allium sativum Linn. ), Indian J.  Exp.
Biol,, 15:489~-490, 1977

Bhu‘shan,, S, S. P. Sharma, S. P. Singh, S.
Agrawal, A. Indrayan and P. Seth:Effect of

garlic on normal blood cholesterol level, Ind. J.

Physiol. Pharmac., Vol. 23 No.3:211~214,
1977.

Bordia, - A, S. K. Arora, L. K. Kothari, K.
C. Jain, B. S. Hathore, A. S. Rathore, M.
K. Dube and N, Bhu:The protective action of
essential oils of onion and garlic in cholesterol
-fed rabbits, Atherosclerosis, 22:103~110,
1975.

) Bordia, A., S. K. Verma, A. K. Vyas, B. L.
Khabya, A. S. Rathore, N. Bhu and = H. K.
Bedi: Effect of essential oil of onion and gar-
ic on experimental atherosclerosis in rabbits,
Atherosclerosis, 26:379~386, 1977.

Bordia, Arun K., H. K. Joshi, Y. K. San and
N. Bhu: Effect of essential oil of garlic on
serum fibrinolytic activity in patients with
coronary artery disease, Atherosclerosis, ' 28
:155~154, 1977

Bordia, Arun:Effect of garlic on human pla-
telet aggregation in vitro, Atherosclerosis, 30
:355~360, 1978.

Bordia, A., H. C. Bansal, 5. K. Arora and
S. V. Singh:Effect of the essential oils of
garlic and onion on alimentary  hyperlipemia,
Atherosclerosis, 21:15~19, 1975.

Jain, R. C.:Effect of garlic on serum lipids,
coagulability and fibrinolytic activity of blood,
Am. J. Clin. Nutr,, 30:1380, 1977.

Sgihara (F£) © 242 eks] b, 72:65, 1926.
iy D rprel ol <pab el el o afel
sho], A1-2ul 8 =FA Al 53 1 144, 1956,

SR R el

Bk, AL S Allicin®] SEREEYYY Y

BARERY) (el ddsh D), oul b

&, Vol 1, No.1l:47~50, 1964.

O, RN, R b B el ulod

el KB & Total cholestercl ¥ triglvceride

Gabell vlRlNz B, BRI, 14 1411, 1968

BEEA, BFC ebEo] mouse HFELERS IRE

of wha]m MRl HRE WEUE RS STRELE

129 A 181 19-27, 1969,

ik vl SE5E AN frel Eimel W

Jo W BRE R R el pl A B S

o R I :J OEGL 2k M 4}51-01 {..‘L-’ 1978,

BLAE Lebo pRmmsisre] vabdel pike BB

derb B Side] e Al B, Sl A E

od ofdkal Alabahe] =, 1978

VAL el RMBEETE e B W il

Boapell wl Al s WM B AR N RE

AApehg) =, 1978,

il A g bk @il - KRC Catalogue, <1-8,1980.

Dubowski, K. M.:An O-toluidine method for

body fluid glucose determination, Clin. Chem.,

8 :215--235, 1962.

f':r‘ 50 b A o #R, pp. 6971, ALY
A%, 1982,

Arthur Simmons, L. C. S. L. T. . Technical

Hematology, 2rd ed., 192~30b, Canada, 1976.

Mary Alice Caliendo: Nutrition and preventive

health care, pp. 235277, Macmillan Publ-

shing Co., New York, 198].

Krehl, W. A.:The nutritional epidemiology of

cardiovascular disease, In:Food and Nutrition
in health and disease(H. N. Moss and J. Ma-
ver eds.), p. 335, Academy of Sciences, New
York, 1977.

Gordon, T., W, P. Castelle, M. C. Hjortland,
W. B. Kannel and T. R. Darvber: High density
lipeprotein as a protective factor against co-
ronary heart disease, The Am. J. Med., 62:
707~714, 1977.

Mitruka, Brij M. and Howard M. Rawnsley:
Clinical biochemical and hematological referen-
ce values in normal experimental animals and
normal humans, .2nd ed. pp. 157~ 165, Masson
Publishing, New York, 1981.

Arora, R. C. and S. Arora:Comparative e-
ffect of clofibrate, garlic and onion on ali-
mentary hyperlipemia, Atherosclerosis, 39:447



Vol. 1, No. 1 {1984} o 47
~452, 1981. Medical J.,, 4:17~20, 1963.
40) Song, Chung Suk, Je Hyun Kim, Ei Sik Kim 41} Guyton, Arthur C.:Textbook of medical phy-

siology, 6th ed., 959~971, W. B. Saunders
Co., Now York:1981.

and Pyung Hee Lee:A bloed anticoagulant su-
bstance from garlic (Allium sativum) [, Yonsei



