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The prevalence of obesity is definitely increasing in all over the world. In obese

subjects it was found that serum concentration of Glucose -6-phosphate dehydrogenase

(G6PDH) increased significantly with increasing body weight. There are many Indonesian

herbs have good effects in weight loss, for examples, Detam I soybean from Balitkabi

Malang and Jati Belanda from BHD plantation. In this study, we examined the ethanol

extract of Detam 1 soybean seed @EDS), Jati Belanda leaves (EEJB) and their combinations

(EESJB). The purposes of this study are to determine the safety of these extracts, and their

effects to GPDH inhibition activity in 3T3-Ll culture cells. Method: the effects of 3

concentration (100ug/ml, 50 pgiml, 10 pg/ml) of each samples to viability 3T3-Ll cells were

measured triplo using cell titer 96 MTS Assay and GPDH inhibition activity effects to 3T3-Ll
cells using G6PDH kit, Abnova Cat KA 0880 with calorimetric method, counted at minutes 0

and 30. Average results of viability cells which treated with EEDS 100ugim1: 85.39; 50

pg/ml: 93.79;10 pg/ml: 96.59. \ryith EEJB 81.77:9CI.79;93.52. With EESJB 76.66;81.64;

88.60. The samples which viabiliry > 90.0 was proved to be safe, so we only continued

EEDS and EEJB 50 pgiml, 10 pglml. Average results of G6PDH inhibition activity: EEDS

50 pg/ml: 19.32 , 10 pg/ml: 11.91. EEIB 51.48 ;20.12. Conclusion: The EEDS and EEJB 50

pg/ml, 10 pglml is proved to be safe to cells and EEJB 50 pglml has the best effect in
G6PDH inhibition activity.

Key wordst Detam I soybean - Jati Belanda - Glucose -6-phosphate dehydrogenase - 3T3-

L1 culture cells

Introduction

The prevalence of obesity is definitely increasing in all over the world. In obese

subjects, serum concenfiation of Glucose -6-phosphate dehydrogenase (GPDH) increased

significantly with increasing body weight. Glucose-6-phosphate dehydrogenase (G6PDH) is a



key enzyme that regulates cellular redox potential. The G6PDH levels in macrophages in the

adipose tissue of obese animals were elevated (Ham, 2013).

Research Objective of this study is to determine effects of Ethanol Extract of Detam I

Soybean (EEDS), Jati Belanda (EEJB) and Extract combination (EESJB) toward 3T3-Ll

cells, in Cytotoxixity test toward Viability of cells and GPDH inhibition activity .

METHODOLOGY

Tool: Cenffifuge Tube, Centri Star Cap 15 ml, TC Flask 25 cm Vent Cap, Blue tip (100-1000

mL), Yellow tip (10-100 mL), White tip (2-10 mL), Serological Pippet 10 mL, Serological

Pippet5 mL, Refrigerated Centrifuge, Serological Pippet 10 Ml,InvertedMicroscope

1. Yiability test

Procedures:

First, we have to checked the condition of the cells (80-90% confluent), then

previously medium cells removed and cells were rinsed with PBS 3x. The cells were rinsed

trttth 0.02o/o and 0.25Yo trypsin EDTA 3 ml. After that cells were incubated at 36,50C for 2

minutes then added the growth medium to the cells. Cells and growth media was centrifuged

at 500 x g for 5 minutes, the supernatant was discarded and the pellet resuspended in 4-5

growth medium. Suspension was divided on T flasks which had previously been filled with

medium with a density of 8000 cells I cm2. Then the suspension in the T flasks were

incubated at37oC,5Yo CAz. The medium was changed every 2 days for maintenance.

Picture 1. Viable Cells of 3T3-Ll



2. Plating 3T3 Ll cells to Prepare for Treatments

Ingredients of Growth Medium:

DMEM (Biowest), 10% FBS (Biowest), 1% antibiotic-antimycotic (Biowest), PBS

(Biowest), fiypsin EDTA (Biowest)

Such procedures are listed below:

First, standard curve plate that has treated were added MTS and incubated for 3

hours. The absorb&nce were rcad at 490 nm wave length using microplate reader using

G6PDH kit, Abnova Cat KA 0880 with calorimetric method, counted at minutes 0 and 30.

The samples treatment which caused viability of cells > 90.0 was proved to be safe, so

we only continued EEDS and EEIB 50 pglml, 10 pg/ml. The results of the combination

treaffient caused viability of < 90.0 cells, so we assumed that this treatment were not safe

enough to be continued. Each samples were measured triploi three times.

Samples to be tested are:

1. Ethanol Extraot ofDetam I Soybean (EEDS) 100ug/ml, 50 pg/ml, 10 pg/ml

2. Ethanol Extract of Jati belanda (EEJB) 100ugiml, 50 pg/ml, l0 pg/ml

3. Combination @ESIB) 100uglml,50 pg/ml, 10 pg/ml

Each samples were measured triplo using cell titer 96 MTS Assay using cell titer and



GPDH inhibition activity effects to 3T3-L1 cells using G6PDH kit, Abnova Cat KA 0880

with calorimetric method, counted at minutes 0 and 30.

RESULTS

Tabel 1. Yiability of 3T3 Ll cells in 96 well plates

t21110Abs
A
B
C
D
E
F
G
H

1.36 1.6846 1.,t935
0.2611 0.2602 0.2528
1.5038 1.5198 1.4831
1.5316 1.5055 1.5356
1.5239 1.5059 1.5 114

1.6331

0.2545
0.4001 1.4043 1.3836
0.3005 1.4808 1.4758
0.2532 1.5077 t.4957

1 4129 02493 1.3549
1.4691 0.21t1 1.3986
1.5277 t).108-l I 4075

t 3257 I 3269 0 3025
1.3395 1.3512 0-2627
1.4071 1.4349 0.2223

C-ltotoxic Replication Replication

Averagel23AverageSTD
Ctrl

JB1

tB2
JB3

1.4244

1. 1 037

t.23t1
t.2707

t.2407

t.lt97
1.2050

t.2527

1.3786

1.0830

t.2351

1.2582

1.3479

1.1021

1.2237

1.2605

105.68

81.88

91,33

94.27

92.05

83.07

89.40

92.94

102.28

80.35

91.63

93.35

100.00

81..77

90.79

93.52

7.09

1.37

1.21

0.68

KDI
KD2

KD3

1. 155

t.2697

1.2993

l.1343

t.2647

1.2873

1. I 636

1.2580

1.3193

1.15 l0
t.2641

1.3020

85.69

94.20

96.39

84.15

93.83

95.50

86.33

93.33

97.88

85.39

93.79

96.59

1.12

0.44

1.20

JKI
JK2

JK3

1.0524

1.1359

l. I 852

t.0232

1.0768

1.1848

t.0244

1.0885

t.2126

1.0333

1.1004

t.1942

78.08

84 27

87.93

75.9t

79.89

87.90

76.00

80.76

89.96

76.66

8 1.64

88.60

1.23

2.32

1.18

Picture 2. The 96 well plate of 3T3 Ll cells

Below is shown the cytotoxic test results of the test material, the statistical analysis

of their mean and a further test Duncan.
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Table 2. Average Statistical analysis of measurement and Duncan post hoc test
absorbance EEKD cytotoxic test, EEJB and combinations of the 3T3-L1 cells

Samples Absorbance
100 rrg/rnl 50 pg/rnl 10 pg/ml

Extract JB
Exffact KD
Exffact JK

81.77*1.36 a
85.39*1.12 a
76.66*1.23 a

90.79*t.21b
93.79*0.44b
8t.64*2.32b

93.52*0.68 c
96.59*2.32 c
88.60+1.18 c

Data are shown as mean * standard deviation.
Different lette,rs in one column (concentration) showed significant at p <0.05

Results of Treatment Activity Test against G6PIIH

Table 3. Mapping Plate of G6PDH.

Sample 1 t211l0
A Cal I
B Cal2
C Cal3
D Cal4
E Ca15

F Ca16

G

H

Cal I CalPos

Cal2 Blank
Cal3 Ctrl +
Cal4 JB 1

Cal5 IBz
Cal6 KD 1

Y\Dz

Cal Pos Cal Pos

Blank Blank

Ctrl+ Ctrl+
JB1 JBl
tBz tBz
KDl KDl
KD2 KD2

Note.Cal :Standar. l.0;2:0.25;3:0.5;4.0.75;5:1;dan6'.1.25.JB1:JatibelandaExtract50mg/ml.
JB2:JatibelandaExtractl0mg/ml.KD1:ExtractKedeiaiDelam50mg/ml.KD2:DetamlSoybean
Extract0 mg/ml. Ctrl + : control positif (perlakuan tanpa Extract).

Table 4. Data Absorbance of G6PDH Ar (Tr)

Abs IL1110

A
B
C

D
E
F

G

H

0.0632 0.0645 0.6350

0.1322 0.1266 0.0651

0.2072 0.1747 4.4949

0.2463 0.2891 0.0832

0.3735 0.3317 0.0993

0.3789 0.3444 0.0927

0.1035

0.6282 0.6322

0.0686 0 0688

0.0953 0.0957

0.0879 0 0857

0.0909 0.0965

0.0903 0.0924

0.107 0.1052

Table 5. Data Absorbance of G6PDH Az (Tz)

Abs l0 1i 12

A
B
C

D
E

0.0628 0.0635

4.u49 0.1413

0.2275 0.2444

0.2767 03294
0.4319 0.3942

1.0135 0.9684

0.0635 0.0697

0.2426 0.2611

0.1718 0.1722

0.2789 0.2195

1.0373

0.4623

0.2587

0.1620

0.2236

67



F

G

0.4525 0.4392 0.2249

0.2462

0.2204 A.2208

0.2456 4.2456

Table 6. Standard Curve of G6PDH Ar (Tt)

Standar (nmol/pl) average
0.000
0.250
0.500

0.750
1.000

t.250

0.4$2
0.t322
0.2072
0.2463
0.3735

0.3789

0.0645
0.t266
0.t747
0-2891

0.33t7
0.3444

0.0639
0.1294
0. r9l0
0.2677
0.3526
0.36t7

Picture 2. Standard Curre of G6PDH Ar Or)

Table 7. Standard Curve of G6PDH Az(Tz)

Standar
(nmoVrrl) Average

0

0.25

0.5

4.75

1

t.2s

0.0628

0.t449
0.2275
4.2767
0.43t9
0.4s25

0.0635

0.14 13

0.2044
43290
0.3942
0.4392

0.0632
0.143 1

4.2rc4
03429
0.4131

4.4459

Standard Curve GPDH 3T3L1 Tl
(JB,KD)

.g*.,
t-l-
o
x

0,5

0,4
n)

0,2

0,1

0

0,000 1,000 2,000 i,000 4,000 5,000 6,000

GPDH activity ( nmollmin/ml l

7,004
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Picture 3. Standard Curve of G6PDH Az (Tz).

Results of measurement of G6PDH

From the result in table 4 and 5, based on each standard curve in table 7 and 8, below were

shown the absorbance datq G6PDH levels and Inhibition activities of G6PDH.

Table 8. Rbsorbance data, G6PDH levels and Inhibition activities of G6PDH.

GPDH= [(Bit(T1-T1)xVl)] r saurpel dilution
B: Tl-T1 T1 : 0 menit Tl : -10 fienit
V : \-oiufle sarlpel tml) (10 p1 = 0.0? nrl) sampel dilution = 1x

Table 9. Analysis and Statistics Average of 3 measurements Duncan post hoc test
activities against G6PDH levels and Inhibition activity {%} of EEI}S, EEJB and
combinations in 3T3-L1 cells.

Samples GPDH
GPDH (nmoUminiml)

y 0,080x - 0

Saslsri

Absorbaace Tl AbsT: T1

GPDH actilit! ir
uol uia rdJ

GPDH iohibitlon activi

1 1 1 l
(1:-T1

1-1

(Tr-T1 lT:-T1
].l 1

C?l Pos 0.i6:5 5 56C7 0.5611 0 9181 c_9c_r: L\.9i 1 0 l4t5 I lij-:l 0 _1169 i: 61 a' jr- c,63 o 6-1

Ctrl - 0.cll8 0 0t8l 0,i 71.1 9_i I 019_:5 0 1ia(j c 168 tt iSjj 0.16 1 1 0:i 3.tE 0.18 0.: 'll -3-i :- -1.0'1 rt tJ

.TB 1 0 c1i, 0.n:c.{ 0 n18: 0 1c66 0 a-l 0.0968 0.c909 0 0666 0_0:86 0.05i,+ 0. 0_11 0_1 3 0.1,t .+i 89 6 t,l _i 1.ts .+i--iC

c 0318 0.01-11 c.0f9 c.1 it i ill 0_1iE4 0 1119 c 1:r4 !i":l C: 9.1, 10.1: :1 --i 6

KDi rl a:il 0.0i18 0.0149 0.1 591 0 5l 0,1-r56 0.lt{5 c 1loi 0 lltJ (:: 0t: 6.t I 1t -rl i s.19

N.D: c.ti60 0.0195 c 0lr: C'-1 8l 0 0 E0i il I864 o i4,io a .,149 0 t4t9 014 tc -+9 c 11 91 t1s
Rrumrs

GPDH (%)

Extract JB 50 pglml
Extract JB 10 plml
Extract KD50 pg/ml
Extract KD 10 pgirnl

Positive control

0.14*0.01 a
0.21*0.01b
0.22*0.00 bc
0.24*0.01 c
0.27L0.02 d

47.30+3.85 e

2t.36*2.97 d
18.19t1.17 c
11.81+1.27 b
0^00+0.00 a
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Figure 4. Graph of G6PDH levels as Treatment Effects of 3T3-Ll cells

Effect J8, KD toward GPDH inhibition activhy in 3T3L1
adiporyte cells

Ctrl + JB 5O $e,/ml JB l0wlml KD S0pe,tr$l KD l0p,g/ml

l.*etmant

Figure 5. Graph of G6PDH inhibition activities in 3T3-Ll cells

Conclusion

The Extract Ethanol of Detam I Soybean and Extract Ethanol of Jati Belanda

concentration of 50 pgiml and 10 pdml is proved to be safe toward 3T3-L1 cells. Extract

Ethanol of Jati Belanda concentration of 50 pglml has the best effect in GPDH inhibition

activity.

Ktr I(D

S0pglml lQrg/ml
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