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ABSTRACT

The purpose of this study was to investigate the effects of wax gourd on weight, triglyceride, leptin and fat cell size
in rats fed a high-fat diet. Male Sprague Dawley rats were fed an experimental diet containing total dietary fat at 40% of
calories with wax gourd 0%, 5%, 10% and 15% (w/w) for 4 weeks. Weight gain and triglyceride level fell significantly
in the 15% wax gourd group compared to the control group. Epididymal fat pad, abdominal fat and perirenal fat tended
to decrease in the 15% wax gourd group. Leptin and free fatty acid level were not significantly different among the
groups. Fat cell size significantly decreased in the 10% and 15% wax gourd groups compared to the control group.
Weight gain correlated positively with visceral fat masses and the levels of leptin and triglyceride. Fat cell size
significantly correlated with visceral fat and leptin level. Therefore, the 15% wax gourd diet substantially reduced
weight, triglyceride and fat cell size. (Korean J Nutrition 36(5) : 446 ~451, 2003)
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Table 1. Diet composition of experimental groups (g/kg diet)
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B Ao AFo] ¢k 70 gH= Sprague—Dawley
FRAAG AREsIeH, A8 /A A 5U A cageel
A BT ARRR ASAR 3 dIge] & 2z ol 10w}
AY 4702 o] 435 A S 3k & dAFellA
Ng2 ANE B39 (wax gourd)E BAEE FETolA
20019 831 AZAIA £33 2Ae YISt &
o] B A g YA nastas Ag o] FAle 2zt
5%, 10% % 15%7} =% A7t 539 v5&
AdQlo] dd Hoely FF # FFVE FH] FAZ
8l 5% =2 331, 24, 3919 %S F7138ich
Ag Aol F 22D B3E 40%, dNE 20%,
A8}t 40%°]c} (Table 1).
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! Dietary group
Ingredients
1 il I v
Com starch 293.055 266.055 239.055 212.055
Casein 228.633 266.055 220.633 216.633
Dextrinized cornstarch 97.329 97.329 97.329 97.329
Sucrose 73,751 97.329 73.751 73.751
Beef tallow 188.533 188.533 188.533 188.533
Cormn oil 17.750 16.75 156.750 14.750
Fiber 50 38 26 14
Mineral mix” 35 29 23 17
Vitamin mix” 10 10 10 10
L-Cystine 3.435 3.435 3.435 3.435
Choline bitartrate 25 25 2.5 25
Tert-buthylhydroguinone 0.014 0014 0.014 0.014
Wax gourd 0 50 100 150
Total 1000.00 1000.00 1000.00 1000.00

1) AIN 93 Mineral mixture: g or mg/kg of mix: Calcium carbonate anhydrous (40.04% Ca), 357.00: Potassium phosphate monobasic
(22.76% P, 28.73% K), 196.00: Potassium citrate, tripotassium monohydrate (36.16% K), 70.78: Sodium chloride (39.34% Na,60.66% Cl)
74.00: Potassium sulfate (44.87% K,18.39% S), 46.60: Magnesium oxide (60.32% Mg}, 24.00: Ferric citrate (16.5% Fe), 6.06: Zinc
carbonate (52.14% Zn), 1.65: Sodium meta-sicate - 9HO (9.88% S)), 1.45: Manganous carbonate (47.79% Mn), 0.63: Cupric carbo-
nate (57.47% Cu), 0.30: Chromium potassium sulfate - 12H,O (10.42% Cr), 0.275: Boric acid (17.5% B).mg 81.5: Sodium fluoride
(45.24% F).mg 63.5: Nickel carbonate (45% Ni).mg 31.8: Lithium chloride (16.38% Li).mg 17.4: Sodium selenate anhydrous (41.79%
Se).mg 10.25: Potassium iodate (59.3% i).mg 10.0: Ammonium paramolybdate - 4H,O (54.34% Mo).mg 7.95: Ammonium vanadate

(43.55% V).mg 6.6: Powdered sucrose 221.026

2) AIN 93 Vitamin mixture: g/kg of mix: Nicotinic acid 3.000: Ca pantothenate 1.600: Pyridoxine-HCI 0.700: Thiamin-HCI 0.600:
Riboflavin 0.600: Folic acid 0.200: Biotin 0.020: Vitamin B-12 (cyanocobalamin) (0.1% in mannitol), 2.500: Vitamin E (all-rac- « -tocop-
heryl acetate)?(500 IU/g), 15.000: Vitamin A (ali-rans-retintyl palmitate) (500,000 U/g), 0.800: Vitamin D-3 (cholecalciferol) (400,000
IU/@) 0.250: Vitamin K-1 (phylloquinone), 0.075: Powdered sucrose 974.655
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beol A& =o} 3,000 rpmelA] 15837 Q4E-2] (Sor-
vall Ultracentrifuge Model RC—5C) 3}o] &4& £als}
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Table 2. Effects of wax gourd on food intake, body weight gain and food efficiency in rats fed on a high-fat diet for 4 weeks

. Food intake Body weight change N
Dietary group Food efficiency
(g/day) Initial {(g) Final (g) Weight gain (g/day)
I 1452 + 1.67% 66.18 + 13.52" 277.59 + 21,65 7.55 + 1.04° 0.13 £ 0.02"
o 1529 + 1.93 70.68 + 3.05 275,73 £ 10.156 7.32 +0.31% 012 £ 0.02
m 1432 + 0.83 70.64 - 2.90 276,82 £ 17.12 7.36 = 0.54%® 0.13 £ 0.00
v 1431 = 1.44 7115+ 2.44 263,90 + 19.91 6.88 = 0.68° 012 £0.01

I: Fat 40%, 1: Fat 40% + wax gourd 5%, III: Fat 40% + wax gourd 10%, IV: Fat 40% + wax gourd 156%, Values sharing common
superscripts in the same column are not significantly different at p <0.05. NS: Not significant, Number of rats: 9—11

Table 3. Effects of wax gourd on weight of epididymal fat pad. abdominal fat and perirenal fat in rats fed on a high-fat diet for 4

weeks (g/100g BW)

Dietary group Epididymal fat pad Abdominal fat Perirenal fat Total
I 1.53 = 0.29™ 0.98 = 0.39™ 0.32 = 0.06™ 2.83 = 0.60™
il 1.64 £0.21 0.99 +0.22 0.32 £ 0.07 295 £ 045
m 1.61 =044 0.89 = 0.22 029 £0.12 2.79 + 0.69
v 1.49 = 0.29 0.78 = 0.19 0.24 = 0.08 251 £043

I: Fat 40%, 1: Fat 40% + wax gourd 5%, IH: Fat 40% + wax gourd 10%, 1V: Fat 40% + wax gourd 15%, NS: Not significant. Number of

rats: 9—11
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Table 4. Effect of wax gourd on the levels of Leptin, Triglyceride,
and Free fatty acid in ratfs fed a high-fat diet for 4 weeks

Dietary Leptin Triglyceride Free fatty acid
group (ng/ml) (mg/dh (pEq/L
I 202 053" 4350 + 2588° 320.08 + 81.17"
I 2.12 = 0.99 40.01 £ 12.29° 31547 £ 75.57
m 1.87 = 041 24.11 + 2.62° 324.46 £ 14.62
v 1.95 + 0.56 22,05 + 11.54° 367.06 + 34.11

1: Fat 40%. 1I: Fat 40% + wax gourd 5%, HI: Fat 40% + wax
gourd 10%, IV: Fat 40% + wax gowrd 15%, Values sharing com-
mon superscripts in the same column are not significantly diffe-
rent at p<0.05. NS: Not significant.

Number of rats: 9—11
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Fig. 1. Effects of wax gourd on fat cell size in rats fed on a high fat
diet for 4 weeks. 1: Fat 40%, II: Fat 40% + wax gourd 5%, II:
Fat 40% + wax gourd 10%, IV: Fat 40% + wax gourd 15% Values
sharing common superscripts in the same column are not signi-
ficantly different at p<0.05.
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Table 5. Correlation coefficient between parameters of rats fed experimental diets for 4 weeks

T?;?I Leptin Free fatty acid Triglyceride Fat cell size
Weight gain 0.5433*** 0.3296** 0.0347 0.5007*** 0.1607
Total fat 0.59313**+ -01129 0.2441 0.5931***
Leptin 0.0582 0.0451 0.6845***
Free fatty acid —-0.1986 0.0217
Trigly-ceride 0.0287

*+x: p<0,001, #*: p<0.01, *: p<005
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(p<0.00D)E 1$~—t— ROZ JERstT) (Table 5). ©]
A Aol god AF2 TP B2 AL
leptin AF (D<O DI AR (p<0.01) %2 A
WAE o]F leptin AANHE Bk Ae UF
P ES SR R AT ks 3 AT
BAS BPon AL F7E I8 F5E A X

W23} leptinel] 2420 AFAAE RUTH?

29 9l B2

B @M= oF 70 g H+= Sprague Dawley %
1A ZAgAe) (F 228 40%)E Aol T F
£ 5, 10, 15% (w/w) 2 AHAIA 477 A58 AT
&, AUl A, gAY leptin, TR, KA
Fugxgzae] AL 3719 $EEE &5

2

ok ol I
N

38

A

]_

41:’43

D zﬂ 71 %3} 15%S FFHAT Fo] e ATl
H]3) v414_i AR}, A AR v 539
FEo FoAQl Aol Aot FF 16% 7Rt 7ol
EngAuzal B2yl A Aol & AT
off "3 olAl= Agke Bk

2) 849 leptin,? FHATE 7 2ol F2)HA A
o7} gl ot TR T 10%$} 15% AT o

Z7 vld] fr2lF oz ot

3) FugAuzAe] AYAE F7|= iz v
0%} 15% H7hte] foF oz Agit),

4) A A AlFe] S7ksk FoAQ AdEAE B

oo, lepting AF<] F7ket U Ay, 3 F49A

%P-: AF2] St AYAE 7= W A leptin
7} okol AAAAE FePTh

AgH oz uAYHolo] T3 5% 10% H7H]oll=
AZFo| QS vix=| o= Ao Yehgou 53 15%

A7Mele A 232 oA a7 AN o) A
At A4 fzk= S ‘IZ,“ 3= lipogenic enzymes?)
o] HAaFHA, Z] & 2 o7 {Y8h= lipoprotein
lipase®] 849 % EE‘f A& E33k= hormone
sensitive lipase® 8419 F7lol 23] Uojd - o
2 9 dA7elMe AR Al FE F= s
AQl 714 djgt A7t aFEch

Literature cited

1) National nutrition survey report. Ministry of Health and Welfare
2000
2) National nutrition survey report. Ministry of Health and Welfare
1997
3) National nutrition survey report. Ministry of Health and Welfare
1994
4) Grundy, SM. Mlulti-factorial of obesity: implications for preven-
tion. Am J Clin Nutr 67 (suppl) : 563s-572s, 1998
5) Bray GA. Complications of obesity. Annals of Internal Medicine
103: 1052-1062, 1985
6) Huh KB. Cause of obesity. Korean J Nutr 23 (5) : 333-336, 1990
7) Albu J, Allison D, Boozer CN, Heymsfield S, Kissileff H, Kret-
ser A, Krumhar K, Leibel R, Nonas C, Pi-Sunyer X, Vanltalline
T, Wedral E. Obesity Solutions: report of a Mecting. Nutr Rev
55(5): 150-156, 1977
8) Sisk M, Azin MJ, Hausman DB, Jewell DE, Effect of conjugated
linoleic acid on fat pad weights and celluarity in Sprague Dawl-
ey and Zucker rats. FASEB 3116: A536, 1999
9) Flier JS. The adipocyte: Storage depot or node on the energy in-
formation superhighway. Cell 80:15-18, 1995
10) Behme MT. Leptin: Products of the obese gene. Nutrition Today
31(4): 138-141, 1996
11) Considine RV, Sinha MK, Heiman ML, et al. Serum immuno-
reactive-leptin concentrations in normal weight and obese hu-
mans. N Engl J Med 334: 292-295, 1996
12) Mistry AM, Swick AG, Romos DR. Leptin rapidly lowers food
intake and elevates metabolic rates in lean ob/obmice. J Nutr
127: 2065-2072, 1997
13) Lee EO. Effect of total starvation on body composition, serum
leptin and lipid profile, and urinary excretion of minerals in
women. Kyung Hee University, Master Thesis 1999



14) Havel PJ. Role of adipose tissue in body-weight regulation: me-
chanism regulating leptin production and energy balance. Proc
Nutr Soc 59(3) 1 359-371, 2000

15) Chan DC, Watts GF, Barrett PH, Mamo JC. Redgrave TG. Mar-
kers of triglyceride rich lipoprotein remnant metabolism in ves-
ceral obesity. Clinical Chemistry Feb 48 (2) : 278-283, 2002

16) Elam MB, Wilcox Hg, Cagen LM, Deng X, Raghow R, Kumar P,
Heimberg M, Russell JC. Increased hepatic VLDL secretion,
lipoproteins and SREBP-1 expression in the corpulent JCRLA-
CP rat. J Lipid Res Dec 42(12) : 2039-2048, 2001

17) Coppack SW, Jenson MD, Miles JM. In vivo regulation of lipol-
ysis in humans. J lipid Res 35: 177-193, 1994

18) Jenson MD, Haymond MW, Rizza RA. Cryer Pe, Miles JM.
Influence of body fat distribution on free fatty acid metabolism
in obesity. J Clin Invest 83 (4) : 1168-1173, 1989

19) Bruce R, Godsland I, Walton C, Crock D, Wynn V. Associations
between insulin sensitivity and free fatty acid and triglyceride
and triglyceride metabolism independent of uncomplicated obe-
sity. Metabolism Oct 43 (10) : 1275-1281, 1994

20) Song HS. The Encyclopedia of Crops in Korea. Pulkomamoo
1998

21) Ahn DG. The Herb Illustrated-book of Korea. Kyohaksa 1998

22) Korean Nutrition Society. Recommended Dietary Allowances

BESELSEIE 36(5) 1446451, 2003 /451

for Koreans. 7th ed. 2000

23) Huh J. The Handbook of Oriental Medicine. NamSanDang 1994

24) Hong SS, Choi SY, Cha SK, Kim HIJ, Park HJ, Lee YS. A study
on the weight loss effect of wax gourd and the development of
processed food from wax gourd. Korea Food Development
Institute Report 10, 1999

25) Kang KJ, Kim KH, Park HS. Dietary conjugated linoleic acid
did not affect on body fatness, fat cell sizes and leptin levels in
Male Sprague Dawley rats. Nutritional Sciences 5(3): 117-122,
2002

26) Parrish CC, Pathy DA, Parkers JG, Angel A. Dietary fish oil
modify adipocytes structure and function. J Cell Physiol 148
(3): 493-502, 1991

27) Van Harmelen V, Reynisdottir S, Eriksson P, Thorne A, Hoffs-
tedt J, Lonnqvist F, Amer P. Leptin secretion from subcutaneous
and visceral tissue in women. Diabetes Jun 47(6): 913-917,
1998

28) Garaulwt M, Perex-Llamas F, fuente T, Zamora S, Tebar FJ.
Anthropometric, computed tomography and fat cell data in obe-
se population: relationship with insulin, leptin, tumor necrosis
factor-alpha, sex hormone-binding globulin and sex hormones.
Euporean J Endo Nov 143 (5) : 657-666, 2000



