J. Food Sci. Nutr
Vol 2, No. 3, p. 214 ~218(7997

Job’s Tears Ameliorated the Lipid Profile of Diabetic Rats
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Abstract

The purpose of this study was to investigate the potential hypolipidemic effect of job's tears diet with
the controlled intake of fiber in streptozotocin induced diabetic rats. Forty eight rats were fed either control
diet or experimental diets(Raw, milled job’s tears(RMJ); Raw, whole grain job's tears{RW]); Steamed, milled
job’s tears(SM]); Roasted, milled job’s tears{OM])) for 3 weeks. The levels of total cholesterol(TC), low
density lipoprotein cholesterol{LDL~C), high density lipoprotein cholesterol(HDL-C), free fatty acid{(FFA)
and triglyceride{TG) in plasma, liver and skeletal muscle were compared. Compared to diabetic control group,
the level of plasma TC was lower in OM] and SM] fed rats, and was not different from that in RM] and
RWT] fed rats. The level of LDL-C was significantly lower in RMJ], OM] and SM] fed rats. For plasma HDL-C
levels, no difference was observed among all group. Plasma FFA level was significantly lower in RMJ, SM]J
and RW] fed rats. Plasma TG levels of all job's tears fed groups were 50~70% lower and liver TG levels
of all job's tears {fed groups were 70~80% lower than those of diabetic control group. For muscle TG, no dif-
Terences were seen among all groups. These results suggest thai steamed job's tears and roasted job’s tears
could have the potential on improving lipid profile of diabetes in clinical setting and the different cooking
methods of job’s tears might affect the lipid profile of the diabetic rats.
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INTRODUCTION

Job's tears{Coix Lachryma-Jobi} has been used as a
dhuretic, stomachic, analgesic, antispasmodic and hypog-
lycemic agent in oriental folk medicine without scientific
verification. Recenlly, physiologically active substances
possessing anliphlogistic, anti—tumer promoting activity
have been isolated(1-3}. But no active constituent related
to the treatment for diabetes other than dietary fber from
job's tears has been isolated. Studies in both humans aned
animals support, in general, the view that the use of diets
high in complex carbohydrates including high level of
dietary fiber has been reported to normalize blood glucose
and Lipid levels in individuals who are diabetic or hyper-
lipidermic(4-8). Because the dietary fiber content of job's
tears is not higher or even lower than other grains such
as barley, millet or sorghum{9,10) and job's tears is not
an economically favorable grain, it is important to deter-
mine whether job’s tears [umctions as therapeutic agents
on diabetes. Previously, we have reported that the hypo-
slycemic effect of job's tears diel is not significant when
the amount of total fiber consumption is controlled (11),
Although the hypoglycemic activity of job's tears per
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se was not significant, 1f it demonstrales that joh's tears
diet improves the lipid prolile which has been postulated
as a useful indicator of complications in diabetes, it is wor-
thy to stick on job's tears diet. Especially, the digesti-
bility of starchy food is affecled by the cooking methads
{12,13) and this digestibility can affect the level of hload
lipid. Thus, as a part of our continuing studies on biolog-
ical activities of natural products, we have investigated
the potential curative aclivities of job's tears with differ—
ent cocking methods on diabetes,

MATERIALS AND METHODS

Animals and diets

Forty eight male Sprague-Dawley rats of 160~180g
were divided mto 6 groups, normal group, diahetic—coritral
group, diabetic—raw, milled job’s tears group(RMJ), dia-
betic-raw, whole grain job's tears group{RWT), diabelic~
steamed milled job's tears group{SMJ), diabelic-roasted
milled job's tears group(OM ). Diabetes were induced by
streptozotocin injection into the tail vein{4ome/kg body
weight), which affects the f-celi of pancreas specifically
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(14} prior to initialing the experimental diets. Diabetic
rats were confinned with blood glucose level 24 hour
after streptozotocin injection, Animals received 50% joh's
tears diet or control diet lor 3 weels. Control diet was a
vitamin-free casein based semisynthetic diet which met
AIN-T76 recommendation(15,16). The nutritional compo-
sition of 50% job's tears diet was manipulated to get the
similar composition of the conlrol diet{Table 1). The joh's
tears was provided by Yeonchon Agricultural Cooperative
Association. Job's tears was roasted at 100°C for 30 min-
utes for roasted job's tears and steamed at 100°C for 1
hour for steamed job's tears, Raw, roasted, steamed, and
whole grain job's tears were dried and powdered. Prior
to initiating the expenmental diets, rats were given ad
libitum access to the control diet for Tweek to adapt to
the diet and feeding schedule and to bring all the rats
to a similar metabolic status. All animals were weighed
weekly and the food intake was measured daily.

Sawmple collection

Blood was drawn from eve vein In postprandial state
at 810 a.nm. every week. Animals were anesthetized with
ether and sacrificed by decapitation. Immediately fol-
lowing decapitation, blood was collected in heparinized
tubes and centrifuged to separate the plasma. Organs were
rapidly blotted dry and weighed, Plasma and tissues were
stored at -70°C until analyzed.

Apalysis

Plasma total cholesterol(TC) was analyzed with com-
mercial kit based on enzymatic method{Youngdong Phar-
maceutical Co, Korea). HDL-cholestercllHDL-C) was
analyzed with commercial lat based on samme analyvtical
methed as total cholesterol, after the precipitation of LDL,

Table 1. Composition of diet(2)
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VLDL and chylomicron with polyethyleneglveol(Inter—
naticnal Reagent Co., Japan), Atherosclerotic index was
caleulated as (TC-HDL-C)/HIDN-C. Triglyceride{T() was
analyzed with commercial kit based on Trinder method
{Youngdong Pharmaceutical Co., Korea). Free Tatty acid
{FFA) was analvzed with commercial kit utilizing Acyl
CoA synthetase-Acyl CoA oxidase(NEFAZYME-S, Eiken
Chemical Co., Japan). Tissue samples were homogenized
in cold sodium phosphate buffer(0.02M, pH 7.0). Aliquots
of the tissue homogenates were analyzed as the same
method as that of plasma, For statislical analvas, all data
were lirst evaluated by analysis of vanance. For those
F values which were significant, the least significant dif-
ference test was peformed. P value <0.05 was considered
to he statistically significant.

RESULTS

At varions points during the study, the diabetic status
ol the rats was evaluated using plasma glucese level, to-
tal body weight gain and feed efficiency ratio. Compared
to normal group, diabetic group showed higher plasma
glucose(1424 36 vs 592+ 287mg/100ml} throughout the
study. The total body weight gain(BWQG) and feed effj-
clency ratio{FER) of diabelic rats were significantly lo-
wer than those of normal rats(BWG: 9111 vs 31 E£17g,
FER: 0.27020.040 vs 0.076=0.080). The effect of joh's
tears diel on the change ol plasma cholesterol level in
rats is shown in Fig. 1. The plasma iotal cholesterc] level
of RM] and RW] was not different from that of diabetic
control group and higher than that of normal group th-
roughout the study. Afler the second week of job's tears
diet, the plasma total cholesterol level of OM] tended to
e decreased and significantly lower than that of diabetic
control group at the third week of job’s tears diet. The
plasma total cholesterol level of SM] was significantly

Control diet

Casein{vitammn-free) 20.00
DL-methionine 030
Sucrose 5000
AIN. vitamin mixture 1.00
AIN mineral mixture 3.50
Cellulose 5.00
Corn oil 500
Cheline bitartrate (.20
Comn starch 15,00

joh’'s tears -

Joh's tears diet Job's tears diet

Raw, Roasted, Steamed Whole grain
12.60 1281
0.30 0.30
24.96 29.00
1.00 1.00
3.25 243
3.65 307
399 1.19
0.20 0.20
50.00 50.00
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Fig. 1. The effect of job’s tears on the change of plasma
cholesterol in rats.
Within a given column. those values with different
letters are significantly different at p<0.05: RM=raw,
milled job's tears. OMJ=roasted, milled job's tears:
SMJ=streamed, milled job's tears: RW]=raw, whole
grain job’s tears.

0wl lst wk

—+—normal
—*—diab—-0OMJ

lower than thal of diabetic control group at the second
week and this tendency was kept until the third week,
Table 2 shows the effect of job’s tears diet on the plasma
cholesterol profile in rats. Plasma total cholesterol level
of OM] and SM] tended to be lower than that of diabetic
control group although this difference was not signifi-
cant due to the large standard deviation, and was close
{o that of normal group. Compared to diabetic contral gr-
oup, the level of plasma total cholestercl was not dif-
ferent in ’M] and RW]. For plasma HDL-C levels, no
difference was seen among all group. Compared to dia-
betic control group, arterinsclerotic index decreased signi-
ficanlly in SMJ, tended to be decreased in OM] and did
net decrease in RMJ and RW]. Table 3 shows the effect
of job's tears diet on the level of free fatty acid and
triglyceride in plasma and tissues of rats. Compared to

Tahle 2. The effect of job's tears on plasma cholesterol
profile in rats”

T HDL-C  Atheroscle-
(mg/100mb)  (mg/100ml} rotic Index
Normal 7810+ 14.44% 3399+ 11,18 1.0040.20°

Diabetic-control 101.13+2502% 4096+1312" 146:£037"
-RMJ? 1044443362 4080+ 802 155+057

-OMJ 57854360 32831 9620 10610547
-SM] 6330t 848" 4285% 915° 048007
-RWJ  12443+3108" 4426= 858" 1.81+0.45°

}’Values are meand SEM, n=8

“TC: Total cholesterol, HDL-C: High density lipoprotein cho-
lesterol,

'Within a given column, those values with different super—
scripts are significantly different at p<0.05

RM]: Raw, milled job's tears, OM]J: Roasied, milled jol's
tears, SMJ: Steamed, milled jobh’s tears, RW]: Raw, whole
grain joh’s tears

Table 3. The effect of job's tears on the level of free fatty acid and triglyceride of plasma and tissues in rats"

Plasma Liver Muscle
FFA?Y TG TG TG

{mg/100ml) {mg/100mi) (mg/g) {mg/g)
Normal 427+ 85" 107.0=68.3° 199+119" 15268
Diabetic —control 97 3-£56.6" 3342+ 258 47 2184 158+9.7
-RM}¥ 521%185° 1230510 fAx D3P 139+54
-OMJ 70.0+21.0 1250+ 1167 115t 58° 13772
-SM]J 637=x23.3" 1789+ 890 99+ 45" 134555
-RW] 535+251° 1240+841° 86% 46° 10877

YValues are mean=SEM, n=8
YFFA: free fatty acid; TG: triglyceride

Within a given column, those values with different superscripts are significantly different at p<0.05
4)Hl'\\/I]'. Raw, milled job's tears. OM]: Roasted, milled job's tears, SM]: Sleamed, milled job's tears, RW]: Raw, whole grain

job’s tears
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diabetic coniral group, plasma free fatty acid level was
significantly lower in EMJ, SM] and RW], tended to be
lower in OM]. Especially, the plasma free fatty acid le-
vels of RMJ and RW]J is close to that of normal group.
The plasma triglyceride levels of all job’s tears group
were b0~70% lower than that of diabetic control group
and close to that of normal group. The liver tnglyceride
levels of all job's tears group were 70~80% lower than
that of diabetic control group and were even lower than
that of nommal group. For muscle triglyceride. no dif-
ferences were seen among all groups.

DISCUSSION

Atherosclerosis is the most common complication ol
diabetes, Diabetic men have a two to threefold higher risk
of coronary heart disease, stroke, and peripheral vascular
disease, whereas diabetic women have three to fivelold
higher than matched nondiabetic 1ndividuals(17). Lipo-
protein abnormalities play a major role in atherosclero—
sig. Plasma LDL abnormalities, decreased HDL and in-
creased triglycendes contribute to accelerated athero-
sclerosis in diabeles. Although the long—term effects of
specific diabetic diets are not known, one should use diets
that have the greatest patential [or sustamming life with
a minimum cornphcations. Specifically, maintaining desi-
rable plasma lipid levels 15 the key to reduce the devel-
opment of these complications.

The hindings that plasma total cholesterol, triglyceride
and artericsclerotic index of OM] and SM]J were mm-
proved were consistent with the previous reports which
were in normal rais(18-20), Although the fiber in lhe
diet appears to be the one of the components responsihle
{or lowering blood lipids, because all animals consumed
the similar nutrilicnal composition including fiber, the
result of this study 1s from the iclogical activity of joh's
tears diet itself rather than the difference of nutritional
composiiien between joh's tears and control diet.

Because the largest reduction of total cholesterol was
seen m SM] and OM] with the higher initial blood cho-
lesterol levels during the experimental period, and tolal
cholesteral levels in plasma of SM] and OM] were sig-
nificantly lower than those of diabetic control group at
the 3rd week of experimental diet, it can be suggested that
the sleaming and roasting are the good way of cooking
for controlling plasma cholesterol profile. Several mecha—
nisims have been suggested for lowering cholesterol such
as reduced fat abserption, increased catabolism of LDL-

cholestercl and excretion of bile acids or neutral sterol(8,
21, 22), However, the lowering tendency of blood total
cholestercl showed in SM] and OM] might be the result
of the delaved digestion rates due to the viscosity he-
cause the viscosity of job’s tears slarch was greater than
that of other grain starch(23) and the water-soluble ma-
jor polvsaccharide from job’s tears was water soluble
glucans to which are attached glucosyl side chain in a
similar way to amylopectin(Z4) and this amylolytic diges-
t1on 1s also considerably slower in food conlaining viscous
fibers(25,26).

Further support for a potential on improving lipid pro-
lile is provided by the effect of job's tears diel on tri-
glyceride levels in plasma and liver because hypertri—
glyceridemia gives an higher risk of atherosclerctic car—
diovascular disease on diabetic than nondiabetic Indivi-
duals. Plasma and liver triglyeeride levels of all job’s tears
groups were lower than that of diabetic control group and
close to that of normal group, Compared io chabetic con—
trol group, plasma free fatty acid level was significantly
lower in RMJ, SM] and RW], tended to be lower in OM].
As the results, the atherosclerotic index of OM]J and SM]J
was Improved compared to diabetic control group.

Thus, despite the many uncertainlies regarding mode
ol action, these resulls suggest that steamed job's tears
and roasted job's tears could have the patential on im-
proving lipid profile of dishetes in clinical setting and the
different cooling methods of job’s tears conswmed in the
chet might affect the lipid profile of the diabetic rals.
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