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Abstract

Cytotoxic and antioxidant activities from a compound has potency as a cancer drug, eytotoxic activities can cause death cancer
cells and antioxidants as regeneration function of damaged cells due to the death of these cells. Forest betel (P. acre) plants a
wild plant from East Kalimantan, Indonesia could potentially as sources of compounds for cancer drugs. water extract from
leaves shown cytotoxic activity with LCs, values <30 ppm against A. salina. and antioxidant activities against DPPH radical
compounds with ICs, values <100 ppm. Toxicity assay in experimental animals shown water extract of P. acre also proved not
caused liver necrosis based on changes levels of SGPT and SGOT in experimental animals. Cytotoxic and antioxidant
activities these probably derived from the class of flavonoids and saponins compounds as a dominant secondary metabolites.
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INTRODUCTION
The general principle treatment cancers are cancer cell
killer as a abnormal cells and regenerates these cells into
normal cells but not easilv accomplished because the
molecule is generally killer cells can not regenerate cells
but caused cell death. Killer cells using a chemical
compound called with chemotherapy or chemical therapy.
Cells damaged regeneration by chemical treatment only
expect enzymatic metabolism 1 cells through
administration stimulant for these enzymatic process.
However, chemical therapy is still relatively low level of
success. so that cancers was impressed not have rational
medicine for healing.
Use of chemical molecules for the treatment of cancer
started utilize natural compounds biodiversity from plant
and animal Natural compound made by enzymatic process
expected to be eliminated in the metabolism because of
chemical environment in every chemical bond metabolites
of natural materials can be eliminated by a non-specific
enzyme as a receptor in treatment system. Common
problems utilization of natural molecules for therapeutic
purposes 1s used a mixture ol compounds in form of
extracts which are difficult to ascertain the mechanism of
action that required. In addition, the separation of chemical
molecules in an extract to be accepted by the receptors may
not occur because the digestive system does not support
that the mechanism of action that is not expected to occur.
Furthermore, use of of pure molecules from natural
compounds also may be difficult because limitations
natural molecule separation technology to get adequate
amounts.
Scientific estimates for cancer therapy is the utilization of
natural molecules that have cytotoxic and antioxidant
activity.
Cytotoxic activity of killer cells while acting as an
antioxidant as cell regeneration. This activity can be
performed by a single molecule or several molecules in a

natural material extract. Molecules that act as cytotoxic and
antioxidants preferably can be revealed from an extract
even though the utilization in the form of extracts. Due to
natural substance that has two activities namely cytotoxic
and antioxidant potential as a source of molecules for
cancer drugs.

Molecules that have the potential as a cancer drug is a
molecule that selectively against cancer cells. Aqueous
extracts from leaves of P. acre, has proven potential as a
cancer drug by ir vitre assay. Results of research on plants
leaves water extract potentially cytotoxic because LCsy
values <30 ppm against larvae of A. salina and potential
antioxidant with ICsy values < 100 ppm. Two of these
activities with very strong power is considered a prospect
for utilization as a source of cancer drug compounds.

Class of compounds which are thought to contribute as an
antioxidant and cytotoxic are flavonoids and saponins
which are main secondary metabolites (Rine, 20]r]')_

- - it | 4
Figure 1. Forest betel (P. acre Blume) plant
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MATERIAL AND METHODS

Preparation of plant Material

Leaves of Forest betel plant (P. acre) were collected from
Samarinda, East Borneo, Indonesia. They were identified
by the staff of the Biosystematics Laboratory LIPI-
Cibinong in 2014. Assay performed to fresh leaves, while
testing for dry leaves, dried with oven at temperatures 40-
60 °C until it reaches water content 3-5%.

Water extraction

Extraction method by steeping, the sample poured boiling
using boiling water. Termination extraction process of
steeping is done after no discoloration. and the residue that
is added hot water to anticipate there are chemical
components that have not been extracted.
Determination water extract concentration as stock
solutions

Determination concentrations of stock solution extraction
results performed with a gravimetric technique.
Furthermore, measurements concentrations performed by
dilution from stock solution

Cytotoxic assay against A salina

Cytotoxic test performed in vitro use bioindicator Artemia
salina larvae. A. salina mortality observations carried out
for 24 hours with a frequency of observation every 6 hours.
Extract concentrations for testing were found in
determining concentrations shown in the following table 1.

Table 1. Cytotoxic assay against 4. salina concentration

Storage of samples carried out on the container and left in a
storage closet during the experiment period. Storage time is
done every month ranged 27-30 days and subsequently
samples were extracted and tested for cytotoxic and
antioxidant assay.

Table 3. Stability treatment design of cytotoxic and antioxidant
activities with stew and steeping technique of forest betel (P.
acre) leaves.

Storage time

(Month) Date and repetition assay Information
3 ay 4
127 May 2014 " = = 1 May 2011[‘:
4 times
30 June 5
1 - 27 June 2014 I & I i dune 20]]; assay with
12
1-27 July 2014 I 28 [[3l A 2011;: repetition

1 - 27 August 2014 28 — 31 august 2014

No Saaiile Concentration
(ppm)
1 Dry leaves steeping 10 20 30 40 50
2 Dry leaves stew 10 20 30 40 50
3 Fresh leaves steeping 5 15 25 35 45
4 Fresh leaves stew 5 15. . :25 35 45

Antioxidant assay

Antioxidants assay also performed in vitro against DPPH
free radical compounds. Concentration were determined by
determining concentrations series are shown in Table 2
below. Assay process similar to that commonly done in
assays of antioxidants in vifro.

Table 2. Antioxidant assay Concentration

No Sampel Concentration
(ppm)
1 Dry leaves steeping 20 30 40 50 60
2 Dry leaves stew 200 30 40 50 60
3 Fresh leaves steeping 10 20 30 40 50
4 Fresh leaves stew 10 20 30 40 50

Stability assay of cytotoxic and antioxidant activities
Stability assay of cytotoxic and antioxidant activities
performed in vitro with the same process as cytotoxic and
antioxidant assay. Extracts were tested for the water extract
from dried leaves that have been made safe for 4 months
starting May to August 2014. Stability test experimental
design shown in table 3.

Extract sample Toxicity assay

Toxicity assay performed in vivo animal assay using rats.
Observations on liver cell necrosis with parameter levels
increase of SGOT and SGPT from animal blood. Tests
conducted for 5 weeks with oral administration of samples
continuously once a day every day. SGOT and SGPT
measurement 1s conducted every 7 days, testing was
conducted for 35 days or 5 weeks.

Total extracts were tested as much as four samples
consisted from two extracts from the dried leaves and two
extracts from fresh leaves. Extraction conducted every
when the fresh leaves will be tested while the extract from
the dried leaves are also performed so as to avoid fungal
invasion of the extract. The number of test animals used
were 48 animals including animal control. The dose used
was randomly assigned or attempted is 50 mg; 100 mg; and
200 mg. The doses representing a category of low-dose,
medium and high doses.

RESULT AND DISCUSSION
Cytotoxic potency
Indicators of determination cytotoxic potential was if the
LCs, values <30 ppm. then extract are set for potential
cytotoxic. Results of testing the cytotoxic potential by in
vitro by using bio-indicators 4. salina shown in Table 4.

Based on predetermined criteria then the entire water
extract of leaves (P. acre) showed good cytotoxic potential
that with LCs, value of the average < 30 ppm.

Table 4. Cytotoxic potential of forest betel leaf aqueous extract
(P. acre) in vitro with bioindikator larvae of 4. salina

L.Cs Value

Sample Information
(ppm)
Dry leaves steeping 24,54 Potentially cytotoxic
Dry leaves stew 24,88 Potentially cytotoxic
Fresh leaves steeping 28,60 Potentially cytotoxic
Fresh leaves stew 28.83 Potentially cytotoxic
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Antioxidant potency Table 8. Results of in vive toxicity assay water extract of fresh
Indicators of determination antioxidant potential was if the leaves Forest betel (2. acre) with stew extraction technique
ICsy value less from 200 ppm expressed antioxidant SGOT level (IU) Treatment Period
potential. The test results of antioxidant activity water ~Dose replication = = (“';;k) = =

leaves extract (P. acre) are shown in Table 5. Based on the
criteria for determining the antioxidant potential then entire
water extract of leaves (P. acre) declared potential as a

56.4 550 60.3 50.8 48.6
4.6 388 394 56.8 478
33.6 38,0 54.8 33.8 49,2

0 mg

source of antioxidants because test results showed an 1024 1304 1003 704 57 8

1
2
3
average [Cs; value <200 ppm and even <100 ppm 50 ; 1072 1345 1128 688 723
s 3 1018 1324 1213 734 728
Table 5. Antioxidant potency extract water and ethanol extracts ] 143.4 1634 1484 906 63.8
of betel leaf forest (P. acre) in vitro against DPPH radical 100 2 144.5 154;5 ]34;5 88;9 5-;;4
compound . 3 1548 1748 1448 924  67.8
Sampel ICso Value o ation — 1 2215 2545 2108 804 758
(ppm) 2 2308 2636 1988 789 739
Dry leaves steeping 31,54 Antioxidant potentially mg 3 2424 2681 2348 86.8 79.8
Dry leaves stew 28,98 Antioxidant potentially SGPT level (IU) Treatment Period
Fresh leaves steeping 43,55 Antioxidant potentially Dose replication (week)
Fresh leaves stew 44 .04 Antioxidant potentially I T 11 v v
1 288 242 275 237 203
Potency of Cytotoxic and Antioxidant Extract stability 0 mg 2 23.8 234 26,6 232 23.6
Criteria for determining the stability of cytotoxic and 3 26,9 22,5 23,7 222 222
antioxidant extracts based on LC;, and ICs, values change 50 1 458 448 324 294 28.8
before and after storage. a 2 47.1 468 309 27.8 27.1
If there 1s no sigmficant change in then potential cytotoxic i 3 50.2 513 317 28,1 27,6
and antioxidant extracts declared stable during storage has 100 é ggf i?zl’é gé’f g;% ;3’3
been done. Results of stability test cytotoxic and  mg 3 208 1208 1237 828 702
antioxidant extracts shown in Table 6 and 7. -l 12.; 7 }34'4 ]2-3‘6 90‘4 '}'6‘8
Based on criteria for determining stability of cytotoxic and ~ 200 5 1308 1124 1289 898 789
antioxidant extracts, the water extract of forest betel (P. mg 3 1412 1235 1245 926 80.0

acre) stable during storage sixteen weeks or four months.

Table 9. Results of in vivo toxicity assay water extract of fresh
leaves Forest betel (P. acre) with steeping extraction technique

Table 6. The results of stability assay in vitro cytotoxic activity of SGOT level (IU) Treatment Period
the water extract of the dried leaves of betel forest (P. acre) Dose  replication (week)
Sample LCsq value on storage fime (week) 1 11 111 v A4
Extraction 1 524 55,6 63,2 498 458
method 2 ? 8 2 % 0 mg 2 51,1 58,1 564 506 454
Steeping 32.66 46,88 45,65 47.62 48,08 3 52.8 53,0 52,6 53,8 44 .6
stew 32,83 48.54 4844 48,04 48,12 1 108.6 140.1 1093 714 64.8
0 2 1026 1443 1228 641 707
Table 7. Results of the stability assay antioxidant activity in vitro ms 3 101.4 1428 1215 71,6 71,9
against water extract of dried leaves of betel forest (. acre) 100 1 1454 1684 1384 91.4 58,1
Sample LCs; value on storage ime (week) me 2 1485 1545 1385 87.8 69,4
Extraction 0 4 g 12 16 = 3 153.8 1746 1438 95.7 67.4
method 200 1 241,5 2647 2108 804 76,3
steeping 43.55 47,56 4844 4886 4788 i 2 240.8 26,6 198.8 789 74,1
stew 44,04 4543 4536 4522 47,76 = 3 2424 267.1 2348 86.8 78.8
SGPT level (IU) Treatment Period
Forest betel Leaves water Extract toxicity (P. acre) Dose  replication (veek)
In vivo toxicity assay conducted forest betel leaves extract 24[5 2?2 21("3 212\7 2(\;(
i ;i : A i ; i . 5,3 : 6
with liver necrosis assay using animal model white mice i 24 235 266 214 213

with parameter increased levels of SGOT and SGPT 240 241 231 222 234

animals blood test. Criteria for determining toxic levels of
SGOT and SGPT based on the up to 20 times or more than 50
normal levels of SGOT and SGPT. Results shown on ™2

42,3 42,8 31,5 234 26,8
43.3 44,5 30.6 24.8 26.1
51.2 51,3 33,5 22,1 25.1

Table 8-11. 822 1055 121.8 832 743

Results from toxosity assay against liver cells, water 100 864 1141 1224 794 724
extracts of forest betel (P. acre) does not cause necrosis to me 81.5 1242  121,7 818 70.4
liver cells. 200 1245 1311 1216 914 76.4

h 1314 1145 1229 838 75.6

Wb =W b = o = b —

1443 1224 1225 94.6 84.1
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Table 10. Results of in vivo toxicity assay water extract of dried
leaves Forest betel (P. acre) with stew extraction technique

SGOT level (IU) Treatment Period

Dose  replication (week)
1 11 111 v v
1 50.1 52.6 65,2 46.2 43,1
0 mg 2 53,1 583 953 51.6 45,6
3 542 53.4 55,5 523 43,7
50 1 1071 143.1 1043 704 63,1
g 2 1013 1405 1224 645 70,5
3 102,1 1418 1235 750 73.1
100 1 1454 1652 1344 904 54,1
L 2 1445 1503 135.1 86.5 64.5
¢ 3 1535 1703 1455 945 64.6
200 1 2445 2545 211.8 784 73.6
m 2 2458 2655 1962 684 71.5
¢ 3 2454 2631  237.1 80.5 74.1

SGPT level (IU) Treatment Period

Dose  replication (week)
I 11 111 v v

1 203 242 233 213 223
0 mg 2 214 236 257 257 241
3 24 216 26 217 223
o 1 443 408 295 224 258
2 404 451 301 218 251
me 3 540 506 325 236 251
s 1 852 1022 121.6 802 713
: 2 834 1124 1204 784 744
g 3 $1,5 1203 1213 828 705
200 1 1225 132.1 1236 9.1 704
s 2 1305 1153 1223 848 716
& 3 1346 1214 1225 945 781

Table 11. Results of in vive toxicity assay water extract of dried
leaves Forest betel (P. acre) with steeping extraction technique

Kadar SGOT level (IU) Treatment

Dose  replication Period (week)

I I 111 v Vi

1 493 526 641 406 421
0 me 2 524 573 553 506 446
3 SLI 534 546 521 432

i 1 107.6 1435 1033 70,1 6Ll

2 1033 1425 1222 635 703

me 3 102,5 141,1 1233 754 733

- 1 1434 1655 1314 90,6  5L1
2 1441 1523 1321 814 64

e 3 1545 1701 1415 905 626
S 1 2435 2535 2018 784 716
2 2451 2555 1961 G664 T35

e 3 2424 2631 2271 802 721

SGPT level (IU) Treatment Period

Dose  replication (week)
I Il 111 v v

1 20.1 232 234 215 224
0 mg 2 212 23,2 247 247 244
3 214 22,6 234 21,2 233
50 1 44.1 40,3 28.5 214 248
- 2 42,1 44,1 31,1 20,8 24,1
& 3 50.1 46.6 35 233 255
100 1 86,2 106,2 1236 804 723
o 2 83,6 112.4 1234 78,1 74,3
& 3 816 121.1 1223 838 70.5
200 1 121,5 131,1 1233 90,1 714
i 2 1245 1123 1224 84,2 71,2
& 3 1306 1224 1245  94.1 78.3

CONCLUSION

Forest betel leaves aqueous extract (P. acre Blume)
potential as a source of cancer drug compounds with
primary activity of cytotoxic and antioxidant, with LCs,
values <30 ppm against arfemia salina and antioxidant
assay with ICs) values <100 ppm, and does not cause
necrosis of liver cells in long-term use. Utilization of Forest
betel leaves aqueous extract (P. acre) can be used in dosage
forms dried simplisia tea or fresh leaves are immediately
boiled or brewed with hot water, because it has proven
stable in a wide range of heating and storage. Secondary
metabolites are suspected as the source of cytotoxic activity
and antioxidants are flavonoids and saponins which is the
primary secondary metabolites in the plant leaves
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