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Diabetes mellitus (DM) is a group of metabolic diseases character-
ized by hyperglycemiathat occurs due to abnormalitiesininsulin se-
cretion. Chronic hyperglycemia in diabetes causes dysfunction and
failure of various organsof the body such asthekidneys, eyes, nerves,
heart and blood vessels. The purpose of this study was to analyze
how the effect of the treatment given by Moringaleaves on diabetes
mellitus conditions, especially on glomerular histopathol ogical dam-
age. In this study, to make diabetic mice using the induction of
streptozotocin after which Moringa leaves were given as a form of
treatment. The dosage of Moringa leaf extract was divided into 5
groups, namely 62.5mg/ kg, 125mg/ kg, 250mg/ kg, 500mg/ kg, and
1000mg/ kg doses. The histopathol ogical image obtained will be as-
sessed using scoring, and for data analysis using the Kruskal-Wallis
test and followed by the post hoc test using the Mann-Whitney test.
The results of this study indicate that there is an effect of giving
Moringa leaf extract on glomerular histopathological damage. The
results of the Kruskal-Wallis data analysis test showed significant
results, namely p = 0.001, after the data obtained were significant
data, then it was continued with the post hoc test using the Mann-
Whitney test with significant results when compared with negative
controlsranging from the 125mg / kg dose group 1000mg / kg.

Keywords:
Diabetes, Moringa, Moringa Oleifera Lamk, Renoprotective,
Streptozotacin

BACKGROUND

tion or failure of several organs, especialy the eyes,
kidneys, nerves, heart and blood vessels. Hyperten-

Diabetes mellitus (DM) is a collection of meta-
bolic diseases with hyperglycemia conditions that
occur dueto abnormalitiesininsulin secretion, insulin
action or both. Chronic hyperglycemiafoundin dia-
betesis associated with long-term damage, dysfunc-

sion caused by conditions of oxidative stress due to
prolonged diabetes will cause impaired perfusion,
especialy in the kidney, namely the glomerulus and
impaired glomerular filtration which causes damage
to the glomerulus (Palygin et al., 2017). The global
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prevalence of diabetes among adults over 18 hasin-
creased from 4.7% in 1980 to 8.5% in 2014 (WHO,
2018). The International Diabetes Federation (IDF)
Atlasin 2017 reported that the epidemiology of dia-
betes in Indonesia still shows an increasing trend.
Indonesiaitsalf isthe sixth country in theworld after
China, India, the United States, Brazil and Mexico
with around 10.3 million people with diabetes aged
20-79 years. Diabetics in Indonesia in 2015 were
ranked seventh in the world with an estimated 10
million diabetes sufferers (IDF Atlas, 2015). Accord-
ing to the Basic Health Research (Riskesdas), there
isasignificant increaseinthe prevalencerate of dia-
betes, from 6.9% in 2013 to 8.5% in 2018. So it is
possiblethat 16 million peoplein Indonesiaareat risk
of developing other diseases such as failure kidney
(KEMKES, 2018).

As science develops, there is a need for innova
tionindiabetestreatment, namely by using drugswith
natural ingredients, oneof whichisthe Moringaplant.
InIndonesia, Moringaplants have been widely known
because many people believe this plant can be an
alternative for disease treatment and an easy way to
get these plants around their homes. Moringaleaves
contai n antioxidants, including phenols, alkal oids, ter-
penoids, saponins, and tannins. Phenol itself hasvari-
ousderivativesof chemical compounds, oneof which
isflavonoids. Flavonoidsthemsel ves have been clini-
cally proven to be useful as a cardioprotective, anti-
oxidant, and anti-inflammatory (Redha, 2013).

Theflavonoidsfound infruit, flowers, stemsand
leaves have antioxidant benefits. Research statesthat
the effect of Moringa oleiferain diabetic male rats
can reduce blood sugar and reduce free radicals
(Sitholeet al., 2009). Therefore, the researcher wanted
to know the renoprotective effect of Moringaoleifera
Lamk leaves on the histopathol ogical structural dam-
age of the rat kidney glomerulus induced by
streptozotocin.

METHODS

Thisresearchisatrue experimental designwitha
post test only control group design which was con-
ducted from November 2019 to January 2020. This
study used 28 male Wistar rats (Rattus novergicus)
as a popul ation weighing approximately at 200 -300
grams and dividedinto 7 groups through simple ran-
dom sampling method. The homogeneity of thegroups
was carried out by simple random sampling method,
so that the average weight of each group was the
same. Rats were induced by 45mg / kg of
streptozotocinintraperitoneally using and then given

moringa leaf extract at doses of 62.5 mg / kg (P1),
125mg/ kg (P2), 250 mg/ kg (P3), 500 mg/ kg (P4),
and 1000 mg/ kg (P5) using gastric probe. Thisstudy
had apositive control group that was only induced by
streptozotocin without given Moringaleaf extract and
anegative group control that wasnot treated. Moringa
leaf extract was given every day for 4 weeks, and
after 4 weeks of treatment the rats were terminated
by cervical dislocation and operated on to obtain kid-
ney preparations. Therenal preparations were made
into histological preparations by using Hematoxylin
Eosin (HE) staining and then the glomerular prepa-
rationswere read with 400x magnification on alight
mi croscope with the scoring method.

Analysis of the research data was processed us-
ing IBM SPSS version 26.0. This research variable
is non-parametric data so that using the Mann-
Whitney test to analyze the scoring results to deter-
minethelevel of improvement produced by Moringa
leaf extract. The results of the study are said to be
significantif p <0.05.

RESULTS

The parameters used in glomerular damage using
these criteriaare based on the glomerul ar histopatho-
logical scoring criteria(Alicicetal., 2017), namely: O:
normal glomerulus; 1: thickening of the glomerular
basement membrane (GBM) and mesangial expan-
sion; 2: nodular sclerosis (Kimmelstiel-Wilson
Lession); 3: capillary dilatation (microaneurysm) with
hyaline subintima; 4: advancing diabetic glomerulo-
sclerosisor glomerulus obsol escent.

The results of observations of rats kidney dam-
age in the control (K-) and positive contral (K +)
groups can be seenin Figure 1.

Theresults of observationsof rat glomerular dam-
ageinthe62.5mg/ kg (P1) dosegroup and the 125mg
/ kg (P2) dose group can be seen in Figure 2.

Theresults of observationsof rat glomerular dam-
age in the dose group of 250mg / kg (P3), dose of
500mg/ kg (P4), and doses of 1000mg/ kg (P5) can
be seenin Figure 3.

The results of statistical test analysis using the
Kruskal-Wallis test obtained a significance val ue of
0.001 (p <0.05), which means that there is a signifi-
cance of rat glomerular damage in this study. The
resultsof statistical testswith Kruskal-Wallis can be
seenintable 2.

Thedata obtained through the Kruskal -Wallistest
obtained significant results then continued with the
Post Hoc test using the Mann-Whitney test to see
the comparison between groups which can be seen
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Figure 1 (A) Overview of glomerular damageinthe negative control group (K-) with 400x magnification. There
were no signsof glomerular damage. (B) Overview of glomerular damagein the positive control group
(K +) with magnification of 400x. There was severe damage to al parts of the glomerulus which was
marked by scar tissue.

Figure 2 (A) Overview of glomerular damagein the 62.5 mg/ kg (P1) dose group with a magnification of 400x.
There was severe damage to all parts of the glomerulus which was marked by scar tissue and no
improvement was seen at this dose. (B) Overview of glomerular damage in the 125mg / kg (P2) dose
group with 400x magnification. Thereisapicture of nodular sclerosisand the appearance of scar tissue
ontheglomerulus.
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Figure 3 (A) Overview of glomerular damage in the 250 mg / kg (P3) dose group with amagnification of 400x.
Thereisapicture of expansion of mesangial cellsand anodular sclerosisisseen, whichisindicated by
bleedinginthe glomerulus. (B) Overview of glomerular damagein the 500 mg / kg (P4) dose group with
magnification of 400x. There isapicture of expansion of mesangial cellsin the glomerulus. (C) Over-
view of glomerular damage in the 1000 mg / kg (P5) dose group with magnification of 400x. In this
picture there is an improvement from the dose as evidenced by the appearance of normal glomerulus.

From the post hoc data analysis performed, the
results of the scoring of renal glomerular damagein
male Wistar rats between the treatment group and
the negative group were obtained. The comparison
between the P5 and P3 groupswith the negative group
had the most significant result, namely p = 0.011
(<0.05), while the comparison between the P1 group
and the negative group was not significant, namely p
=0.131 (> 0.05). In al these data groups P2 to P5
obtained significant results (p <0.05) when compared
to the negative group.

DISCUSSION

Theresult of thisstudy isthat thereisan effect of
moringaleaf extract induced in male Wistar ratswith

streptozotocininduced diabetes mellitusmodes. There
isan improvement in the glomerular histopathol ogi-
cal picture of male Wistar rats. In the comparison
between the P1 group and the negative group there
was a change but the results were not significant,
whereas if the negative group was compared with
the P2, P3, P4, and P5 groups there was a significant
change in improvement based on the results of the
Mann-Whitney test.

Based on theresults obtai ned, the antioxidant com-
pounds, namely flavonoids, tannins, saponins, and
quercetin, contained in Moringaleaves, were ableto
repair glomerular damage of male Wistar rats. These
antioxidant compounds work when male Wistar rats
arein ahyperglycemic state which causes oxidative
stressconditions. Thisoxidative stress condition will
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Table 1 Scoring Results for Glomerular Damage Observation

Group N Max Score Min Score
Normal 4 0 0
Negative 4 4 4

P1 4 2 4

P2 4 3 4

P3 4 2 3

P4 4 1 3

P5 4 0 1

Table 2 Kruskal-Wallis Non Parametric Test

Uji Kruska-Wallis

Kruskal-Wallis 23,162
Degree of Freedom 6
Significance 0,001
Table 3 Mann-Whitney test for the Positive group
Groups P

P1 0,131

P2 0,040

P3 0,011

P4 0,013

P5 0,011

trigger an increase in nitric oxide in the rat body so
that the amount of endothelial nitric oxide synthase
(eNOS) is decreased or deficient. When eNOS is
deficient, blood pressure drops so that kidney dam-
age will occur. In the state of diabetes mellitus, the
ratswill continueto experience hyperglycemiaso that
anoxidativestressreactionwill arisewhichwill cause
a continuous deficiency of eNOS. This causes the
level of kidney damage experienced by rats to con-

tinueto increase (Palygin et al., 2017).
Theantioxidant compounds possessed by Moringa
leaves are able to inhibit oxidative stress caused by
the hyperglycemic state in male Wistar rats. These
the hyperglycemic state in male Wistar rats. These
antioxidant compounds are obtained from the extrac-
tion process of moringa leaves that have been dried
and mashed and then mixed with 96% ethanol in a
ratio of 1 to 4, namely 1 kilogram of Moringa |eaf
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powder with 96% ethanol as much as 4 literswhich
are then left to stand for 48 hoursin a closed state.
Theresults of macerated moringaleavesfor 48 hours
arefiltered using filter paper then evaporated usinga
water bath at atemperature of 60 ° C until the mac-
erated preparation becomes thick like a paste
(Wardani et a., 2017). After the maceration process
iscomplete and themoringaleaf extract has become
apastethen diluted by weighing the extract required
and then dissolving it with aquadest and Dimethyle
Sulfoxide (DM SO).

In the results of the reading of the preparations
carried out by the scoring method, the P2, P3, P4,
and P5 treatment groups showed significant results
when compared to the negative group, whereas if
the P1 group was compared with the negative group,
the results were not significant. This shows that the
dose of the P1 group, whichis62.5 mm/kggivenfor
4 weeks, has not shown significant resultsinimprov-
ingthe glomerular structure of maleWistar rats, while
the P2, P3, P4, and P5 groups showed significant
results, which meansthe leaf extract dose. Moringa
given at 125 mg / kg to 1000 mg / kg have a
renoprotective effect in conditions of hyperglycemia
or diabetesmellitus. It can be concluded that 125 mg
/ kg of Moringaleaf extract has been ableto provide
arenoprotective effect on glomerular damage dueto
diabetes mellitus. However, for treatment within 4
weeks the dose has not been able to provide amaxi-
mum renoprotective effect on glomerular damage due
to diabetes melitus. In this study, it was found that
the dose of 250 mg/ kgto 1000 mg/ kg Moringaleaf
extract dose can provide arenoprotective effect on
glomerulus dueto diabetes with ascoring result of 4
being ascoring value of 1to 0 or returning to itsnor-
mal condition at 1000 mg/kg dose.

The provision of various moringaleaf extracts of
5 doses, namely 62.5 mg/ kg, 125 mg/ kg, 250 mg/
kg, 500 mg/ kg, and 1000 mg/ kg get varying resullts,
but with the greater the dose given able to provide
repair in the glomerular damage of male wistar rats
morequickly. Thisissupportedandinlinewithasmilar
study conducted by Omodanisi (2017) using only a
250 mg / kg dose, with the result that there was an
improvement in the kidney structure of male wistar
rats.

Thefindings of thisstudy confirmed that diabetes
is correlated with renal microvascular complication
that should berecognized during diabetic patient nurs-
ing care. Future research can be conducted to cor-
roborate our findings about the benefit of Moringa
leaf extract in improving the treatment outcomes of
diabetic patients.

CONCLUSION

The conclusion that can be drawn is based on the
results of the research conducted, it can be concluded
that thereis an effect of giving Moringaleaf extract
and can provide repair of glomerular damageinmale
wistar rats model of diabetes mellitusinduced by 45
mg/ kg streptozotocin. Themoringaleaf extract could
be considered as one of ingredients of non-pharma-
cological therapy for diabetic care patients.
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