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Abstrak

Latar Belakang: Sebagai terapi antiobesitas kombinasi ekstrak kedelai Detam-1 dan daun Jati Belanda haruslah
aman dan bebas dari bahan toksik. Untuk membuktikan keamanan ekstrak tumbuhan obat, diperlukan uji toksisitas
akut. Tes ini terdiri dari: nilai LD50, perilaku, berat organ (BO), dan indeks organ (10) mencit Swiss Webster
setelah diberi ekstrak etanol kedelai Detam-1 (EEKD), ekstrak etanol Jati Belanda (EEJB) dan kombinasinya.

Metode: Penelitian eksperimental sejati dengan rancangan acak lengkap sesuai ketentuan BPOM tahun 2014
adalah metode penelitian ini. Dua puluh mencit betina Swiss Webster dibagi menjadi empat kelompok perlakuan.
Kelompok 1 (kontrol negatif), 2 (EEKD 2.000 mg / kgBB), 3 (EEJB 2.000 mg / kgBB), dan 4 (kombinasi EEKD
dan EEJB 1: 2 sebesar 2000 mg / kgBB). Data BO dan 1O dianalisis dengan uji t tidak berpasangan dengan o =
0,05.

Hasil: Tidak ada gejala mortalitas dan toksisitas pada semua kelompok, semua mencit berperilaku normal, tidak
ada perbedaan bermakna dari BO dan 10 dari delapan organ utama semua grup secara statistik (p> 0,05) kecuali
paru-paru, hati dan limpa pada kelompok 2.

Kesimpulan: Nilai LD50 dari EEKD, EEJB dan kombinasinya seluruhnya di atas 2.000 mg/kgBB, tidak
menimbulkan perubahan perilaku mencit; BO dan 10 pada mencit yang diberi dosis sangat tinggi EEKD, EEJB
dan kombinasinya. (Health Science Journal of Indonesia 2017;8(2):124-32)

Kata kunci: LD, perilaku, bobot organ, indeks organ, kedelai Detam-1, daun Jati Belanda

Abstract

Background: As an antiobesity therapy the combination of Detam-1 soybean extract and Jati Belanda leaves
extract should be safe and free from toxic material. In order to prove the safety of both medicinal plant’s extract,
acute toxicity test is needed. The test consists of : LD50 value, behaviour, organ weight (OW), and organ index
(OI) of Webster Swiss mice after feeding with ethanol extract of Detam-1 soybean (EEDS), ethanol extract of
Jati Belanda (EEJB) and its combination. The aim of this research was to know the value of Lethal Dose (LD) 50,
behavior, organ weight (OW), and organ index (OI) in Swiss Webster mice after administered of ethanol extract
of Detam-1 soybean (EEDS), ethanol extract of Jati Belanda (EEJB) and their combination.

Methods: True experimental study with complete randomized design in accordance with BPOM 2014 was
the methods of this study. Twenty Swiss Webster female mice were divided into four treatment groups. Group
1 (negative control), 2 EEDS ( 2,000 mg / kgBB), 3 (EEJB 2,000 mg / kgBW), and 4 (EEDS and EEJB 1: 2
combination of 2000 mg / kgBW). OW and OI data were analyzed by independent t test with o= 0.05.

Results: There were no symptom of mortality and toxicity in all groups, all of mice behave normally, statistically
no significant differences in OW and OI of the eight major organs of all groups (p> 0.05) except lung, liver and
spleen in group 2.

Conclusion: The LD50 value of EEDS, EEJB and their combinations entirely above 2,000 mg/kgBW, no

changing on the behavior, OW and OI in mice which given very high dose of EEDS, EEJB and their combination.
(Health Science Journal of Indonesia 2017;8(2):124-32)
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Drugs are chemical substances that can affect the life
processes and metabolism of an organism. During
this time people consider that traditional medicine is
relatively safe and will not cause side effects because it
comes from nature. But in fact not some traditional drugs
expose side effects, even unwanted toxic effects.!

Jati Belanda (Guazuma ulmifolia) leaves and black
soybeans (Glycine max L.merr) are plants that have
various benefits. Empirically Jati Belanda seeds are
used by the community as anti-diarrhea; its leaves as
a slimming tea, and antidiabetes; and the bark is used
for pneumonia, hemorrhoids, cough and bronchitis®
whereas black soybean seeds are used as food,
animal feed, and industrial raw materials.*

Previous studies have shown that ethanol extract of
soybean seeds Detam 1 (EEDS) and Jati Belanda
leaves ethanol extract (EEJB) can inhibit pancreatic
lipase enzymes so they have an effect of lowering
total cholesterol levels, and can cause weight loss.’
However, in addition to its usefulness, previous
research showed the presence of hepatotoxic side
effects on a single EEJB administration, whereas
the single effect of EEDS actually leads to an
improvement in histopathological features of the
liver. Histopathological features of the liver in
administration of the combination extract were much
better than the single EEJB administration because
in EEDS contains isoflavone, which is a powerful
antioxidant and could decrease oxidative stress.®’

As an antiobesity Detam-1 soybean in combination
with Jati Belanda leaf should be safe and free
from toxic substances. Previous study, subchronic
toxicity test as antiobesity showed that low dose
combinations (150 mg/kgBW), moderate (300 mg/
kgBW) and high doses (600 mg/kgBW) were safe.
But the maximum deadly dose for living things is
still unknown, therefore an acute toxicity effect test
with very high dose (2,000 mg/kgBW) is required.
In general, an acute toxicity test is performed before
performing a chronic toxicity test. Main parameters
of acute toxicity test i.e. LD50 and other supporting
parameters are behavioral changes, organ weight
(OW), and organ index (OI). Lethal dose 50 (LD50)
is the dose that causes death in 50% of experimental
animals. The toxic effects of a compound can be
determined by LD50 test performed in a short span of
time by giving the compound within a certain dose.
Acute toxicity tests may show symptoms of toxicity
that will appear in behavioral changes, OW, and OI
indexes that under certain circumstances can lead to
death.® This study was conducted in accordance with
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the rules issued by the Republic of Indonesia’s Food
and Drug Supervisory Agency (BPOM) number 7 of
2014 on non-clinical toxicity test guidelines in vivo.’

METHODS

The tools used in this research were evaporator, rotary
vacuum evaporator, platform, macerator, Pasteur
pipette, oral sonde, digital scales, analytical scales,
stopwatch, mice cage, CO2 chamber,. The sample
used were soybean seed Detam 1 (from Balitkabi
Malang), Jati Belanda leaves (from Bumi Herbal
Dago, North Bandung), 95% ethanol, aquadest, 0,5%
Sodium Carboxymethyl cellulose (Na CMC 0.5%),
husk grass, and mice food. The ethanol extracts was
obtained from simple maceration procedures.

Subjects were 20 healthy Swiss Webster female mice,
nullipara, not pregnant, aged 8-12 weeks weighing
25-40 grams. The reason female mice were chosen
is that female mice are more sensitive and sensitive
to various stimuli and changes.'® Mice were adapted
for 5 days before treatment. Prior to treatment, the
mice were fasted for 3-4 hours- but allowed to take
drinking water. Mice were weighed and given oral
test preparations using gastric sonde. After 1-2 hours
of treatment- mice were fed again.

Mice were divided into 4 groups: (1) Group I (negative
control) NaCl 0.5% 1 mL / 20 gram. (2) Group II
(single EEDS dose 2,000 mg / kgBB), (3) Group III
(single EEJB dose 2.000 mg / kgBB), and (4) Group
IV combination EEDS and EEJB (1: 2) 2000 mg /
kgBB mice. In our previous study, subchronic toxicity
test used 3 doses, low 150 mg/kgBW, medim 300
mg/kgBW and high 600 mg/kgBW:; all samples of
combination of EEDS and EEJB in 1:2 proportional.

Provision of test preparation in this experiment was
attempted at the highest dose level, ie 2,000 mg/
kgBW of mice on the premise that soy is a common
food ingredient and the substance content in EEDS is
not potentially toxic, and it is supported by previous
research results.!! Yet we have to know the maximum
deadly dose for living things, therefore this acute
toxicity effect test with very high dose (2,000 mg/
kgBW) is performed. Subchronical toxicity of
combination of Detam 1 soybean and Jati Belanda
ethanol extract had no toxic effect on renal function
and did not cause macro and micropathological
damage to renal organ of Wistar rats after treatment of
low (150 mg/kgBW), medium (300 mg/kgBW) and
high dose (600 mg/kgBW) for 90 days, characterized
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by no differences in mean weight of renal organ
between treatment group and control group and low
dosage (converted dose to human: 8.400 mg) was
also safe and did not change renal histopathologic
features.!! Test preparations methods is based on the
rules which set by the Organization for Economic
Co-operation and Development (OECD) Guideline
For Testing of Chemicals Acute Oral Toxicity - Fixed
Dose Procedure (guideline number 420) 2001."

Individual mice were observed at 30 minutes after
administration of the test preparation, subsequently after
1, 2, 4, and 24 hours of administration and afterward
once a day for 14 days. Observations were daily
performed for 14 days for the cardiovascular system,
respiration, somatomotoric, skin and feathers, mucosae,
and eyes. Particular attention was provided when there
were disorders or diseases, such as tremor, seizures,
salivation, diarrhea, lethargy, weakness, deep sleep or
coma.'? Observations included the time of incidence,
the loss of toxic symptoms and the occurrence of death.
Any dying mice, would be killed and counted as a dead
animal. Mice were weighed 2 times in 1 week.

At the end of the study, all mice both which dead
during the test period and lived at the end of the study,
were all killed and autopsied to evaluate the presence
of toxicity symptoms, to perform macropathology of
each organ, and determine the absolute organ weight
(OW) and relative organ weight or Index organ (10).
The value of relative organ weight were obtained
from the formula: absolute organ weight divided by
body weight of the experimental animal

This study has obtained ethical approval from the
Research Ethics Committee of the Faculty of Medicine,
Maranatha Christian University-Immanuel Hospital
Bandung with Decree No: 027 / KEP / 1V / 2016.

RESULTS

This study based on the flow of test preparation
according to the OECD 2001, which classification
of criteria as list in Table 1. OECD criteria (2001)
are used for the determination of acute toxicity
categories of chemicals as well as for labeling them.

The results showed that LD50 value of all the test
materials, single extract of EEDS, EEJB and their
combination (ratio 1: 2) was above 2,000 mg/kgBW,
because at that doses did not show symptoms of
toxicity, organ macroscopic changes, or mortality in
mice. So that all the test preparations are classified
into Category 5 / unclassified."
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Table 1. Criteria for Classification of Test Products
according to OECD (in mice)

Dose (mg/kgBW) Death Category
5 > 2 from 5 mice dead 1
5 >1 mice showing symptoms 2
of toxicity but no mice dead
50 > 2 from 5 mice dead 3
300 > 1 mice showing symptoms 4
of toxicity but no mice dead
300 > 2 from 5 mice dead
2000 > 1 mice showing symptoms 5
of toxicity but no mice dead
2000 There are no symptoms of 5/
toxicity unclassified

The results of observing the behavior of mice for 24
hours are shown in Table 2

The observation of behavior in the negative control
group when the mice were placed on the platform;
At TO, total amount of mice which looking upward
and downward was the highest, while at T24 there
were no mice looking upward, but there werewhich
looking downward with an average of 1.2 and the
amount were not as much as at T0. In the combination
group of EEDS and EEJB, at TO and T4 looking
upward was the highest, while at T24 there were no
mice looking upward, but there werewhich looking
downward with an average of 0.4. Motoric activity
in the negative control group was generally normal,
however, there were two mice (40%) showed decrease
in motoric activity at T1 /2 and T1. In the EEDS and
EEJB combination group, one mouse (20%) showed
decrease in motoric activity at T1 /2, T4, and T24.

Observations of other behaviors such as hanging,
retablishment, flexion, Haffner response, pineal
reflexes and cornea result were positive; and negative
results on straub observation, piloerection, ptosis,
lacrimation, catalepsy, salivation, seizures, tremors,
writhing, and vocalization in all mice in both groups,
negative and treatment groups, indicating that all
mice were normal. During 24 hours observation
there were no toxicity or death symptoms in all
experimental animals. All observations of toxicity
effects were performed on the platform for 2 minutes
except for hanging and retablishment.

In  macropathological observations, no organ
abnormalities found macroscopically. Furthermore,
8 major mouse organs, heart, lungs, liver, spleen,
kidney, adrenal, ovaries and uterus were weighed and
the weights of OW and IO can be seen in Table 3.



Acute Toxicity Test of Detam 1 Soybean and Jati Belanda 127

Vol. 8, No. 2, December 2017

SJuAUIIBAI) SINOY 1,7 J9)Je UONRAIISqQ = Y7L SjuaUIIBAI) SINOY 1 J9YJe UONRAIISqQ = Al
SJuAUIIBAI) SINOY 7 JOYJe UONBAIISq( = 7L SJUQUIIBAI) INOY | I8 UONRAIISQQ = 1L
SJUdUIIBAL) INOY UR J[ey Jd9)e UONRAIISQQ = /1L SJIUQUIIBAT) 9I0JOq UONBAIISqO= 0L
éo.ﬁﬁ& OSH 03 ﬁoaomﬁm &om&oam AMQHQU.E Momm J.méOﬁn—< = NgVv ﬂ&éoz = N ‘SAJON
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) SUILIp
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) REHIVAGIN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) UONESI[BI0A
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 (%) uoneAles
0 0 0 0 o0 0 0 0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 (%) orpreq
001 001 001 00T 00 001 001 00T 001 001 00l 00l 001 00l 001 00l 00T 00l 00 001 001 00l 001 001 (%) N yearg
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) Iseq
00l 09 08 09 0% 08 Oy Oy 09 08 08 09 09 09 0T Or 09 08 09 09 0T OF 09 08 (%) auL)
09 0C 09 0T 00l 09 08 0% 09 0% 0% 00l 00l Oy OCT O OF 08 001 OF OT Oy OF 08 (%) uonedIYQq
0 0C 0 0 o 0Z O 0T O O 0T 0T Or 0 0 0 Oy 0T OF 0 0 0 or 0z (%) Surwooin
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 (%) Aenon
001 001 001 001 00T 001 00T 00T 00l 001 001 00l 001 00l 001 00l 00T 00T 00 001 001 00l 001 001 (%) Jougey
001 001 001 001 00 001 00l 00T 00l 001 00l 00l 001 00l 001 001 001 00l 00 001 001 00l 001 001 (%) UOIXJ[ ]
001 001 001 001 00 001 001 00T 001 001 00l 00l 001 00l 001 001 00T 00l 00 001 001 00l 001 001 (%) JuawysIqeIRY
001 001 001 001 00 001 001 00T 001 001 00l 00l 001 00l 001 00l 00T 00l 00 001 001 00l 001 001 (%) SurSuey
0 0 0 0 O 0 0 0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 (%) N4V SO K00
001 001 001 001 001 001 001 001 00T 00T 001 00T 00 00 00T 00 001 001 00T 001 001 001 001 001 (%) N PV Apod
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) Ksdaere)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) UONRWILIOR ]
001 001 001 00T 00T 001 001 00T 00I 001 00l 00I 00l 00l 00 00l 00T 00I 001 001 001 00I 001 001 (%) XOpoy BOUIOD
001 001 001 00T 00T 001 00I 00T 00I 00T 00l 00I 00l 00l 00 00l 00T 00I 00 001 001 00I 001 001 (%) Xopoy [eduld
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 (%) s1501J
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) UOT)IAI0[IJ
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 (%) queng
0 0 0 0 O 0 0 0 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 (%) 1mS
0c 0z 0 0O 0Z O ©0Z O 0 or Or O OZ 0T O O0Z O O O O O Or OF 0 (%) umoQ AYIATIOY LI
08 08 001 00l 08 00l 08 00l 00l 09 09 00l 08 0% 09 08 00l 00l 001 00I 00I 09 09 001 (%) N o .
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (%) dn
v0 ¥1 ¢T 91 v1 € 91 81 +0 C¢¢ ¥I 9¢ Tl <l +€ 1 9¢ vv ¢l 8I 0 0 <cT0 8¢ umoQg —
0 ¥% 91 80 90 9% 80 I %L 0 TO TT 80 ¢ 0 TO 0 +¥€ 0 TI 1 90 +0 8¢ dn
vo ¥ T 1 Tl 0 vt v C I Ul 0 +vT ¢ 4 I Ul 0 v v ¢ I Ul 0
dnoxd graa/Sadad dnoxd graa dnoan saad dnorxo onuo) 3ane3IN HROU /SN 24130

4rad / SaAd Jo suoneuiquio) pue grad ‘SAAT [01HU0D) 3ANESIN JO SAN0Y T ISILY ) SULINP J0IABYIG NI JO 9FEIUIIIIJ [EUONEAIISO T IIEL



128 Hidayat et al.

Health Science Journal of Indonesia

Table 3 Average Results of Weighting of Mice Organ Weight (OW)

Notes Mean of Organ Weight Mice Control Group (gram)
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.1479 0.2777 1.9327 0.1405 0.3827 0.0358 0.0411 0.1869
SD 0.0214 0.0435 0.2332 0.0270 0.0237 0.0440 0.0149 0.1113
Notes Mean of Organ Weight Mice EEJB(gram)
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.1488 0.2373 1.9682 0.1311 0.3816 0.0090 0.0357 0.1730
SD 0.0109 0.0600 0.1130 0.0360 0.0156 0.0040 0.0037 0.0763
Notes Mean of Organ Weight Mice EEDS (gram)
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.1625 0.2110 2.3536 0.2189 0.4073 0.0150 0.0325 0.1613
SD 0.0062 0.0389 0.1627 0.0464 0.0309 0.0068 0.0167 0.0933
Notes. Mean of Organ Weight Mice EEDS EEJB (gram)
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.1605 0.2463 2.0128 0.1311 0.3951 0.0150 0.0331 0.2042
SD 0.0256 0.0644 0.2323 0.0331 0.0434 0.0068 0.0083 0.0849
Table 4 Calculation Result of Mice Index Organ
Notes Index Organsof Control Group Mice
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.4747 0.8897 6.2061 0.4520 1.2271 0.1191 0.1304 0.5849
SD 0.0666 0.1218 0.7450 0.0914 0.0419 0.1536 0.0417 0.3098
Notes Index Organsof EEJB Group Mice
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.4497 0.7120 5.9486 0.3940 1.1535 0.0275 0.1084 0.5324
SD 0.0413 0.1596 0.4748 0.0993 0.0847 0.0128 0.0170 0.2614
Notes Index Organsof EEDS Group Mice
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.4940 0.6418 7.1410 0.6678 1.2349 0.0462 0.0982 0.4893
SD 0.0347 0.1313 0.3886 0.1577 0.0573 0.0219 0.0480 0.2899
Notes. Index Organs of Combination Group of EEDS/EEJB Mice
Heart Lung Liver Spleen Kidney Adrenal Ovaries Uterus
Mean 0.5267 0.8186 6.6105 0.4344 1.3016 0.0502 0.1092 0.6693
SD 0.0706 0.2559 0.5302 0.1203 0.1483 0.0238 0.0267 0.2599

Furthermore, index of organs or relative weight were
calculated by the formula absolute organ weight
divided by body weight and obtained the results of
relative weight or index of organs. The results can be
seen in Table 4.

Furthermore, OW and IO each were analyzed
statistically using unpaired t test. The result of
statistical analysis of t test of organ weight (OW)
and index organ (IO) between normal group and test
material can be seen in Table 5.

The unpaired t test results showed no significantly
difference in BO and 10 of 8 major organs with a
= 0.05 between the negative control group and the
EEDS, EEJB-treated single group and EEDS/EEJB
combination of 2,000 mg/kgBW as shown in Table 5.
The results of OW and IO analysis of the lung, liver

and spleen organ of the group treated with EEDS were
significantly different from the control group (p value
<0.05), where weight lung organ was lighter, while
the liver and spleen organ were heavier than control.

The largest OW and 10O in all groups of mice in this
study were liver while the lowest was OW and IO of
adrenal.

DISCUSSION

Previous studies shown that both extracts contains
similar secondary metabolites: phenolic, flavonoids,
triterpenoids, tannins and quinones, while EEDS
contains additional steroids, and saponins. The dose
ratio between EEDS and EEJB that showing the best
effect in losing weight is 1 to 2.'?
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Table 5 Statistical Analysis The t test of the Organ Weight (OW) and the Organ Index (OI) between Negative Control

(Normal) Group and Treatment Groups

Group Signifi an Group Signifi an Group Significancy an
cancy clusion cancy clusion clusion

Heart normal OW 0.182 ns normal OW 0.937 ns normal OW 0.495 ns
DS 10 0.208 ns JB 10 0.937 ns DSJB 10 0.499 ns

Lung normal OW 0.034 * normal oW 0.257 ns normal OW 0.083 ns
DS 10 0.034 * JB 10 0.261 ns DSJB 10 0.086 ns

Liver normal OW 0.011 * normal oW 0.767 ns normal OW 0.533 ns
DS 10 0.013 * JB 10 0.770 ns DSJB 10 0.536 ns

Spleen normal OW 0.011 * normal OW 0.652 ns normal OW 0.365 ns
DS 10 0.015 * JB 10 0.653 ns DSJB 10 0.365 ns

Kidney normal OW 0.195 ns normal OW 0.932 ns normal OW 0.120 ns
DS 10 0.197 ns JB 10 0.932 ns DSJB 10 0.133 ns

Adrenal normal OW 0.327 ns normal OW 0.211 ns normal OW 0.220 ns
DS 10 0.353 ns JB 10 0.245 ns DSJB 10 0.254 ns

Ovaries normal OW 0.415 ns normal OW 0.454 ns normal OW 0.307 ns
DS 10 0.415 ns JB 10 0.471 ns DSJB 10 0.323 ns

Uterus normal OW 0.704 ns normal OW 0.824 ns normal oW 0.779 ns
DS 10 0.704 ns JB 10 0.824 ns DSJB 10 0.779 ns

ns: no significant (p > 0,05)
*: significant (p < 0,05)

This study showed that single extract of EEDS,
EEJB and combination of both extracts with ratio
of 1: 2 doses of 2.000 mg/kgBW did not cause any
toxicity symptoms, nor mortality in mice; therefore,
the LD50 values of EEDS, EEJB and combinations
were assumed above 2,000 mg/kgBW; so all of
these test preparations are classified as 5/unclassified
categories, which means 90 per cent or more survive
without signs of toxicity.!*!* While another research,
Che study, which performed Acute toxicity test of
FCD, a soybean extract combined with L-carnitine,
in Sprague-Dawley rats reported that no-observed-
adverse-effect-level NOAEL) of FCD was considered
to be 2000 mg/kg for male and 1000 mg/kg for female
SD rats.”® Results of Iswantini study, LC, value of
ethanol extracts of Guazuma ulmifolia toxicity test
were more than 1,000 ppm, 1070.93 ppm.!®

Both extracts, EEDS and EEJB have some similar
secondary metabolite content. The results of this
study support the results of previous study, namely,
Jati Belanda alcohol extract of the acute toxicity test
on male Wistar mice has an oral LD50 value greater
than 6,324.14 mg/kgBW including the non-toxic
practice category', whereas the oral LD50 value of
black soy extract on the acute toxicity test performed
on Sprague-Dawley mice and C57BL / 6 mice was
greater than 2,500 mg/kgBW.'* This was suggests
that the ingredients contained in EEDS and EEJB
did not cause toxicity symptoms at very high doses.

The observation on the motoric behavior of the
mice, i.e. upward and downwardly in all groups
have the same behaviour in upward and downward
activity at TO; may be due to all mice still adapt in
new environments, when the mice were placed for
first times on the platform. In addition, downward
activity behavior is also to assess the awareness of
the mice to the environment because if the mice fell
due to not looking down (mice did not look out for
observing the circumstances), then it can be said
that there was a disturbance in the nervous system
(decline of vigilance level) in that mice.'” At T24, no
mice ever looked up this might be because the mice
had been able to adapt to the environment, but there
was still a downward look that indicated the level of
alertness of the mice was still good.

The results of macroscopic examination of organs
after single-dose EEDS, EEJB and combinations
administration showed normal results, except the
lung, liver and spleen organ of the EEDS group,
however further studies were required by microscopic
examination to proof this fact.

The OW and 10 of the liver had the greatest value
among the 8 organs examined. The liver is a complex
organ and has many functions, including the
excretion and synthesis of bile, cholesterol, glucose,
and protein. Other major functions are metabolism
of drugs, proteins, fats, steroids; hematopoiesis,
storing fat reservoir, glycogen, vitamins, and iron;
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phagocytosis of foreign matter, and detoxification
and conjugation of toxins in the body are also
included in liver function.'

The liver organ weight of a mouse is influenced by
genetic factors.'® In this study the weight of liver
in the control and treatment groups varied greatly.
In EEJB, the dominant secondary metabolite is
tannins'” and the tannin-active substance is tannate
acid which can cause liver damage and its symptoms
are affected by duration of exposure and depends on
its concentration.'”® Large amounts of tannate may
cause irritation. Symptoms that may arise include
gastric irritation, nausea, vomiting, liver damage,
and prolonged use may aggravate liver damage."

Compared to the negative control groups t-test
results of the lung, liver, and spleen index of the
EEDS 2,000 mg/kgBW combination group showed
significantly differences (p value > 0.05). The weight
of lung organ in the treatment group were lighter
than the control group, so it was assumed that there
was no inflammatory process such as hypertrophy
or hyperplasia of organ cells resulting from the
provision of the test material, therefore the lighter
weight of the lung organ can be neglected.

Liver and spleen weights in treatment groups were
heavier than the control, it becomes questionable
whetherthetestsubstances caused inflammation. Inmost
cases Herbs Induced Liver Injury (HILI), inflammation
occurs in a therapeutic dose of suggested herbs.? This
caused a small amount of toxic metabolites in the liver
that were not detectable in the blood as a diagnostic
marker. In cases of intrinsic type of liver inflammation,
which depends on doses and is caused by measurable
compounds, very different conditions occur. In this
condition liver function tests is absolutely required.
Toxic hepatic sinusoidal obstruction syndrome can be
caused by plants that contain unsaturated pyrolizidine
alkaloids (PAs).?® From the examination of secondary
metabolites it is known that EEDS did not contain
alkaloid", so the possibility of the addition in liver
weight was not caused by a sinusoidal obstruction due
to toxic materials. Supported by the results of previous
studies, subchronic toxicity tests, extract of combination
of Detam 1 soybean and jati Belanda for 90 days and
observation for 120 days in mice Wistar male and
female, showed a good effect on liver function, did not
cause severe alterations to liver weight and at a dose
of 150 mg/KgBW did not cause histopathological
disorders of the liver.”!

Other studies showed that a single effect of EEDS
led to an improvement in histopathological features
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of the liver.® The likelihood of increased liver weight
to the experimental animals is that the organ has
been damaged before the study, but it was difficult to
ascertain because the liver function was not measured
before the study begin. This was a limitation of this
study. The result of unpaired t-test of the group given
single extract of Jati Belanda which was estimated to
have a bad effect on liver organ, evidently showed
not significantly difference with the negative control,
as well as the provision of combination test materials,
so it was concluded that single EEJB preparation and
combination of both extract (1 : 2) dose of 2,000 mg
/ kgBW orally did not affect the weight (WO) and
index (10) of the liver.

The spleen is a ductless gland organ that is closely
related to the circulatory system and serves as
destroyer for the aged and damaged red blood
cell destroyer. Another function of the spleen is to
prevent infection and act as the first defense against
invasive pathogens.?? Spleen includes one organ
of the lymphoid system, in addition to the thymus,
tonsils and lymph nodes. Lymphoid system serves
to protect the body from damage caused by foreign
substances.”® Swelling of the spleen are generally no
symptoms, called an inflamed spleen splenitis, usually
occurs in the red part of the spleen, the cause could be
a wide range, one of which is caused by exposure to
chemicals or radiation. Pathologic enlarged spleen can
occur due to inflammation and can be acute, chronic,
granulomatous, or abses.*** Sub-chronic toxicity test
results with the combination of Detam 1 soybean
and Jati Belanda extracts for 90 days and observation
for 120 days, showed that, the weight of all the vital
organs of male Wistar rats, included adrenal, kidney,
liver, heart, spleen, lung, testis, and vesicalis seminal,
were not significantly difference compared to the
negative control group (p value= 0.228. Spleen organ
of female Wistar rats showed significantly difference
to the satellite control group (p value <0.05) while
the weight of the spleen in the treatment groups were
lower than the negative control.** The possibility of
spleen weight increased in experimental animals
in this research is that there was already impaired
organ before the research begin.

In this study, adrenal glands in all groups had the
smallest OW and IO among the other 8 organs
examined. T- test analysis on OW and IO of the
adrenal glands between negative control with all of
treatment groups showed non significantly difference
(p value > 0.05). Adrenal gland is an endocrine
organ that has many physiological functions such as
metabolism, stress response, immune function, and
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has a role in cardiovascular function.”” The growth of
adrenal gland is affected by age and sex, in which the
adrenal gland growth in female mice is twice as likely
as the male mice at 9 weeks of age and adrenal gland
growth of female mice reached their peak at 7 weeks.”’
Female mice aged 8 week at the start of the experiment
were used in this study, which means that the adrenal
glands weight were already stable as described above.
The OW and IO of the adrenal glands in all treatment
groups were varied, however, they were statistically
no significant difference, therefore it can be concluded
that the administration of all treatment substances per
oral did not affect the weight and index of the adrenal
glands and also the macroscopic pictures.

In conclusion, the LD50 value of Detam 1 Soybean
ethanol extract (EEDS), Jati Belanda leaf ethanol
extract (EEJB) and the combination of both with 1: 2
ratio in the acute toxicity test were within a wide margin
of safety, above 2,000 mg/kgBW and classified into
the category 5 / unclassified (OECD, 2001) because
there was no death in all experimental animals and the
effect on Swiss Webster’s mice behavior, weight and
index of organs on all test materials was not different
from the negative control, except the weight and index
of liver and spleen organ EEDS.
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