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11 Abstract: Background and objectives: This study were designed to determine uric acid concentration
12 and renal histopathology of M. calabura L. stem bark extract in diabetic rats and to compare the
13 natural product of M. calabura L. stem bark extract with allopurinol. Materials and Methods: A
14 completely randomized design was used for the experiment which consisted of 6 treatment groups,

15 each consisting of 4 rats, as follows: 1) NR, normal rat; 2) KN, diabetic rat (negative control); 3) KP,
16 diabetic rats given allopurinol 10 mg/kg body weight; 4) EM150, diabetic rats given the test extract
17 150 mg/kg body weight/day; 5) EM300, diabetic rats given the test extract 300 mg/kg body
18 weight/day; and 6) EM450, diabetic rats given the test extract 450 mg/kg body weight/ day. Results:

19 The results showed that M. calabura L. stem bark extract decrease (p<0.05) uric acid levels in diabetic
20 rats and no specific damage to renal proximal tubular cells was seen. Conclusions: It was concluded
21 that M. calabura L. stem bark extract has a potential as an antihyperuricemic in diabetic rats. The
22 recommended does was 300 mg/kg body weight to provide a significant effect on reducing the uric
23 acid level in diabetic rats. Our findings support the use of this plant as a treatment for gout and
24 other inflammatory diseases.
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26

27  1.Introduction

28 Diabetes mellitus, defined by elevated glycemic markers, is a major risk factor for cardiovascular
29  disease, which is the most common cause of death among adults with diabetes mellitus [1]. In diabetic
30  patients, hypertension and decreased renal function with hyperuricemic are major problems [2].
31  Hyperuricemia means high levels of uric acid in the blood, a condition considered to be closely
32 associated with increased risks for developing gout, cardiovascular diseases, hypertension, and
33 metabolic syndrome [3,4]. Since diabetic is often complicated by hypertension and hyperuricemic,
34 efficient therapeutic strategy against these two complications is very important in the treatment of
35  diabetes. A study showed that decreases serum uric acid level in patients with diabetes [5]. Uric acid
36 has been linked with increased risk of chronic disease such as cardiovascular disease, and this
37  association has been attributed to a inflammatory effect [6]. Antihyperuricemic drug can be further
38  explored not only as antigout therapeutics but also in other systems where hyperuricemic is the
39  driving cause of the disease [7].

40 Diabetic rats have an intracardiac cytokine protein expression profile that is reflective of a
41  weaker cardiac host defense compared with that seen in the healthy rat. Elevation of serum uric acid
42 levels, a surrogate marker for heart disease, was suppressed to comparable levels to that in healthy
43  rats[8].

44 Currently, hyperuricemia is treated by using natural ingredients from the Muntingia calabura L.
45  plant, a flowering plant, in the province of Aceh. It contains polyphenols, flavonoids, ascorbic acid,
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46  « - tocopherols, and triterpenoids [9]. The leaves of the cherry plant (Muntingia calabura L.) are
47  reported to have anti-inflammatory and antioxidant properties [10]. An antioxidant has the ability to
48 reduce blood sugar level [11]. An antioxidant could reduce serum uric acid level [12]. Normally the
49  use of synthetic drugs cause kidney organ disorders, this study evaluates the effect of natural
50  ingredients M. calabura on kidney histopatology. The antihyperuricemic potential of the ethanol
51  extract of M. calabura L. stem bark from Aceh in diabetic rats has not yet been reported.

52 This study was designed to determine the potential of M. calabura L. stem bark extracts from
53 Acehan antihyperuricemic in diabetic rats and to compare the natural M. calabura L. stem bark extract
54 with allopurinol.

55 2. Materials and Methods

56 2.1. Preparation of ethanol extract of M. calabura L.

57 M. calabura L. stem bark was collected in the mountainous region Aceh Besar of Aceh province,
58  Indonesia. The plant was authenticated by the Department of Biology Education, Syiah Kuala
59  University. The dried plant material (5kg) was extracted three times with 96% ethanol at room
60  temperature for 3 days. The solution was filtered and combined, and the organic solvent was
61  removed under reduced pressure to give a crude ethanol extract. The filtrate was vacuum evaporated
62  atlow temperature (40 °C) until a semi solid residue was obtained. The crude extract of each part was
63  dried by placement in a vacuum desiccator [13,14].

64 2.2. Qualitative phytochemical screening

65 The crude extract was qualitatively tested for the presence of chemical constituents by
66  performing various tests such as Mayer's test for alkaloid, Salkowski's test for steroids, aluminum
67  chloride test for flavonoids, and ferric chloride test for phenolic compounds. These were identified
68 by the characteristic color change using the standard tests [15,16,17].

69  2.3.Invivo experiment

70 The adult male Wistar rats (8 weeks old, weighing 180 g) were obtained from Animal Facilities,
71 Research Center for Medicine and Pharmacy, Syiah Kuala University, Banda Aceh (Aceh, Indonesia).
72 Animals were used according to the suggested ethical guidelines for the care of laboratory animals,
73 and the experimental protocols used in this study were approved by the Scientific and Ethical
74  Committee of Syiah Kuala University. The rats were acclimatized for at least 7 days to adapt to their
75  environment before any experimental manipulation. They were housed in an animal room
76  (Department of Pharmacology, Syiah Kuala University) with a temperature of 24°C-26°C, humidity
77 of 55%—60%, a regular 12/12h light/ dark cycle (7:00a.m.-7:00p.m.), and free access to standard
78  laboratory diet and tap water until used for the experiments. General health status of the rats was
79  monitored on alternate days, and no adverse events were recorded during the housing period. At the
80  beginning of each experiment, the body weight of the animals ranged from 180 to 220 g. The
81 completely randomized design was used for the experiment which consisted of 6 treatment groups,
82 each consisting of 4 rats, as follows: 1) NR, normal rat; 2) KN, diabetic rat (negative control); 3) KP,
83  diabetic rats given allopurinol 10 mg/kg body weight;, 4) EM150, diabetic rats given the test extract
84 150 mg/kg body weight/day; 5) EM300, diabetic rats given the test extract 300 mg/kg body
85  weight/day; and 6) EM450, diabetic rats given the test extract 450 mg/kg body weight/day. Diabetes
86  was induced in the animals by intra peritoneal injection of freshly prepared aloxan in a single dose
87  of 150 mg/kg. One week after aloxan injection, fasting blood glucose was measured to verify the
88  development of diabetes. The M. calabura L. stem bark extract was given for 45 days. Body weight,
89  naso-anal length, and body mass index were measured as described by Ahmed et al. [18]. The crude
90  ethanol extract from M. calabura L. stem bark at 150, 300, and 450 mg/kg were administered orally for
91  5days to aloxan-induced diabetic rats, and serum uric acid levels were measured by Gluco check
92  “Nesco”. Blood uric acid level was monitored with the Nesco Multi check (Gesunde Medical,
93  Indonesia).
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94 2.4. Histopathological determination

95 For microscopic evaluation, tissues were fixed in a fixative (neutral buffered formalin) and
96 embedded in paraffin, sectioned at 4um, and subsequently, stained with hematoxylin-eosin
97  [19,20,21,22]. Sections were studied under a light microscope (DP12 Olympus) at 40 magnifications.
98  Slides of all the treated groups were studied and photographed. A minimum of 12 fields of each
99  section was studied and approved by a pathologist who did not know the treatment given.

100 2.5. Statistical data analysis

101 Data are expressed asthemean + standard deviation (SD). Statistical analysis was performed by
102 one-way analysis of variance. Duncan’s multiple range test was performed to determine significant
103 differences among the means. The values of p <0.05 were considered to be statistically significant.

104 3. Results

105 3.1. Phytochemical screening

106 Qualitative phytochemical screening of the M. calabura stem bark extract shows the presence
107 offlavonoids, alkaloid, triterpenoid, steroid, and poliphenolic compounds.

108 3.2. Effect of crude ethanol extract from M. calabura L. stem bark on body weight and body mass index

109 Administration of M. calabura L. stem bark extract after 45 days of treatment had an effect on the
110 body weight. Body weight of rats which givenn the stem bark extract was the same as that of normal
111 rats. However, the body weight in diabetic rats was lower when compared with other treatment
112 groups. Administration of M. calabura L. stem bark extract had no effect on the body mass index
113 (Table1).

114 The crude ethanol extract from Muntingia calabura L.stem barkat 150, 300, and 450 mg/kg and
115  allopurinol at 10 mg/kg were administrated orally once a day. The control diabetic rat and normal
116  groups. Values are displayed as mean + SD. The super script letters in the same row indicate
117  statistically significant values (p<0.05).

118  3.3. Effect of crude ethanol extract from M. calabura L. stem bark on serum uric acid levels in rats

119 The crude ethanol extract from M. calabura L.stem bark at 150, 300, and 450 mg/kg were
120 administered orally for 5 days to aloxan-induced diabetic rats, and serum uric acid levels were
121 measured by Gluco check “Nesco”. As presented in Table 1,compared with the uric acid levels in the
122 normal rats (4.675 mg/dL), the levels in the control diabetic rats (10.225 mg/dL) increased significantly
123 (p<0.05). Administration of the crude ethanol extract from M. calabura L. stem bark at 150, 300, and
124 450 mg/kg could reduce theuric acid levels (p<0.05) compared with the diabetic rats. The positive
125 control which was administered allopurinol at a dose of 10 mg/kg displayed hypouricemic activity
126  which significantly reduced the serum uric acid level, and same was seen with the rats given the
127 crude ethanol extract from M. calabura L. stem bark at 300 and 450 mg/kg (Table 2).

128 The crude ethanol extract from Muntingia calabura L. stem barkat 150, 300, and 450 mg/kg and
129 all opurinol at 10 mg/kg were administrated orally once a day. The control diabetic rat and normal
130  groups were orally administered with aquadest. Values are displayed as meantSD. The
131 superscriptletters in the same row indicate statistically significant values (p<0.05).

132
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133 Table 1. Body weight and BMI of rats on various treatments.
Treatment Body weight (g) Body mass index (g/cm?)
NR (Normal rat) 213+6.052 0.44+0.18=
KN (Diabetic rat) 169+8.204 0.42+0.022
KP (Allopurinol) 188+9.55¢ 0.47+0.022
EM150 200.5+6,65° 0.50+0.01=
EM300 208.25+5.5% 0.52+0.012
EM450 201.75+7.13% 0.50+0.012
134 Table 2. Inhibitory effect of crude ethanol extract from M. calabura L. stem bark on serum uric.acid
135 levels in rats.
Treatment Serum uric acid levels (mg/dL) Inhibition (%)
NR (Normal rat) 4.675+2.01°
KN (Diabetic rat) 10.225+1.88
KP (Allopurinol) 5.000 £1.29° 51.10
EM150 7.025+£3.33 @ 31.29
EM300 5.125+1.77° 50.02
EM450 6.600 +2.54 P 35.45

137
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138
139 Figure 1. Histopathological studies of the kidney. Histological examination of kidney in rats which
140 were administered the crude ethanol extract from Muntingia calabura L. stem barkat 150, 300, and 450
141 mg/kg and allopurinol at 10 mg/kg once a day. The control diabetic rat and normal groups were orally
142 administered with aquadest. Yellow arrow, proximal convoluted tubule; white arrow, glomerulus.
143 4. Discussion
144 The ethanol extract from M. calabura L.stem bark at 300 mg/kg displayed the same inhibitory

145  effect on serum uric acid levels as in ratswhich received allopurinol (Table 2).The presence of
146  flavonoid sand poliphenolic compounds in the M. calabura stem bark extract may have reduced uric
147 acid in the rats. Chen-Yu et al. [23] reported that flavonoids in Davallia formosana extract can decrease
148  uric acid levels by inhibition of xanthine oxidase enzyme. In particular, plant phenolic compounds,
149 such as phenolic acids and flavonoids, exhibit strong antioxidant activities via scavenging free
150  radicals. Moreover, many studies have also indicated that both types of compounds inhibited
151  xanthine oxidase activity [24,25,26].

152 The results of these trials are consistent with the reports indicating favorable effects of serum
153 uric acid lowering treatment with allopurinol on the rate of cardiovascular complications in patients
154  with coronary heart disease, congestive heart failure, and dilated cardiomyopathy [27]. The crude
155  ethanol extract of Siegesbeckia orientalis displayed antihyperuricemic activity, and the n-butanol-
156  soluble fraction was found to be the most active portion of the extract. Further,in vivo studies of this
157  fraction showed 31.4% decrease of serum uric acid levels [13]. Antihyperuricemic effect of novel
158  thiadiazolopyrimidin-5-one analogs has been showed in oxonate treated rats, which can be further
159  explored not only as antig out therapeutics but also in other systems where hyperuricemia is the
160  driving cause of the disease [7]. The results indicated that activity of phytochemicals from D.
161  formosana significantly inhibited xanthine oxidase activity in vitro and reduced serum uric acid levels
162 in vivo. This is the first report providing new insights into the antihyperuricemic activities of
163 flavonoid glycosides which can possibly be developed into potential hypouricemic agents [23].

164 The results of renal histopathology showed that administration of M. calabura L. stem bark
165  extractimproved the nucleus of proximal renal tubular cells and showed no specific damage to renal
166  proximal tubular cells (Figure 1). in uncomplicated obese, insulin-resistant and hypertensive patients
167  serum uric acid levels increase mainly as a consequence of impaired renal excretion, in conditions of
168  local ischemia an increased production of uric acid occurs in parallel with that of reactive oxygen
169  species [27]. Body Mass Index (BMI) has an effect on Diabetes. BMI levels were positively correlated
170 with Plasminogen-activator network (t-PA Ag), as well as Plasminogen Activator Inhibitor-1 (PAI-1
171  Ag) concentration, and BMI can be associated with high plasma levels of PAI-1 Ag in Type 2 Diabetes
172 [28].

173
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174 5. Conclusions

175 It was concluded that M. calabura L. stem bark extract decrease uric acid levels and no specific
176  damage to renal proximal tubular cells, has potential as antihyperuricemics in diabetic rats. The
177  recommended does to provide a significant effect on reducing the uric acid level in diabetic rats is
178 300 mg/kg body weight.

179 Author Contributions: S .S. conceived and design of the research, acquisition of the data, analysis
180  and interpretation of the data, drafting of the manuscrips and its revision, agree and final approval
181  of the version to be submitted, and submit the journal and M. S. conducted the experiment. All
182  authors read and approved the manuscript.

183  Funding: The authors acknowledge the support of the Universitas Syiah Kuala. With the submissions
184  of this manuscript we would like to undertake that the above mentioned manuscripts is original and
185  has not been published elsewhere, accepted for publication elsewhere or under editorial review for
186  publication elsewhere, and our Institute’s Universitas Syiah Kuala representative is fully aware of
187  this submission.

188  Acknowledgments: In this section you can acknowledge any support given which is not covered by
189  the author contribution or funding sections. This may include administrative and technical support,
190  or donations in kind (e.g., materials used for experiments). Authors are thankful to Dr. Hasanuddin,
191  M.Si, the plant taxonomist of Department of Biology Education in Syiah Kuala University, for

192 identification and authentication of Muntingia calabura

193 Conflicts of Interest: The authors declare that they have no conflicts of interest.

194  References

195 [1] Go AS, Mozaffarian D, Roger VL. et al. American Heart Association Statistics Committee and

196 Stroke Statistics Subcommittee. Executive summary: heart disease and stroke statistics--2013
197 update: a report from the American Heart Association. Circulation 2013; 127: 143-152

198 [2] TIto H, Abe M, Mifune M. et al. 2011. Hyperuricemia is independently associated with coronary
199 heart disease and renal dysfunction in patients with type 2 diabetes mellitus. PLOS One. 2011;
200 6: e27817.

201 [3] Becker MA, Jolly M. Hyperuricemia and associated diseases. Rheum Dis Clin N Am 2006; 32(2):
202 275-293.

203 [4] Wortmann RL. Gout and hyperuricemia. Curr Opin Rheumatol 2002; 14(3): 281-286.
204 [5] Makiko N, Nobuo S, Ichiro H, Kimiyoshi L. Effects of irbesartan on serum uric acid levels in

205 patients with hypertension and diabetes. Clin Pharmacol 2014; 6: 79-86.

206 [6] Tanaka T, Milaneschi Y, Zhang Y, Becker KG, Zukley L, Ferrucci L. A double blind placebo
207 controlled randomized trial of the effect of acute uric acid changes on inflammatory markers in
208 humans: a pilot study. PLoS ONE 2017; 12(8): e0181100.

209 [7] Sathisha KR, Gopal S, Rangappa KS. Antihyperuricemic effects of thiadiazolopyrimidin-5-one
210 analogues in oxonate treated rats. Eur ] Pharmacol 2016; 776: 99-105.

211 [8] Christian L, Vincent GD, Abuzar M, Madhavi PG, Lakshmi P. Differential regulation of cardiac
212 function and intracardiac cytokines by rapamycin in healthy and diabetic rats. Oxid Med Cell
213 Longev. 2017; 2017: 5724046.

214 [9] Mohamed AK, Subhas CM, Dinesha R. Antioxidant activity: root, leaves, fruits aqueous extract
215 of Muntingia calabura. | Innov Pharm Biol Sci 2015; 2(4): 363-368.

216 [10] Balan T, Sani MH, Mumtaz ASH, Suppaiah V, Mohtarrudin N, Zakaria ZA. Antioxidant and

217 anti-inflammatory activities contribute to the prophylactic effect of semi-purified fractions


https://doi.org/10.20944/preprints201909.0343.v1
https://doi.org/10.3390/medicina55100695

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 September 2019 d0i:10.20944/preprints201909.0343.v1

7 of 8
218 obtained from the crude methanol extract of Muntingia calabura leaves against gastric ulceration
219 in rats. | Ethnopharmacol 2015; 164: 1-15.
220 [11] Bajaj S, Khan A. Antioxidants and diabetes. Indian | Endocrinol Metab 2012; 16(Suppl. 2): S267-
221 S271.
222 [12] Saeideh K, Homa MK, Mohammad N. Evaluation of the protective effect of hydro-alcoholic
223 extract of raspberry fruit on aquaporinl expression in rats kidney treated by methotrexate. Cell
224 ] 2017; 19(2): 306-313.
225 [13] Nguyen TD, Phuong TT, In Hyun H, Thi KH, Hoang Minh KN, Hoang AN, MinKyun Na. 2017.
226 Anti-hyperuricemic, anti-Inflammatory and analgesic effects of Siegesbeckia orientalis L. resulting
227 from the fraction with high phenolic content. BMC Complement Altern Med 2017; 17: 191.
228 [14] Salma U, Taous K, Abdul JS. 2018. Antihypertensive efficacy of extract of Hedera helix in high
229 salt-induced hypertensive Sprague-Dawley rats. Asian Pac | Trop Med. 2018: 11(8): 473-479.
230 [15] Angone SA, Mewono L, Mounanga MB, Medzegue S, Ella Mendene HF, Mba Ndong JG.
231 Phytochemical screening and cytotoxicity studies of Chrysophyllum pruniforme Pierre ex Engl.
232 barks. Pharmacognosy Res 2013; 5: 195-199.
233 [16] de Aratjo Gomes LM, de Andrade TM, Silva JC, de Lima JT, Quintans-Junior L], da Silva
234 Almeida JR. Phytochemical screening and anti-inflammatory activity of Cnidoscolus
235 quercifolius (Euphorbiaceae) in mice. Pharmacognosy Res 2014; 6: 345-349.
236 [17] Kaouther M, Assia H, Malek BH. Phytochemical analysis and biological activities of Hertia
237 cheirifolia L. roots extracts. Asian Pac | Trop Med 2017; 10(12): 1134-1139.
238 [18] Ahmed MR, Wale H, Garba K, Sabo AM, Hassan Z, Al Shugaba. et al. Body mass index of male
239 and female Wistar rats following administration of leptin hormone after a dietary regime. Annals
240 bioantropol 2017; 5(1): 22-26.
241 [19] Spitalnik PF. 2016. Histology Laboratory Manual 2016-2017. New York: College of Physicians and
242 Surgeons, Columbia University; 2016, pp. 110.
243 [20] Musri M, Emelda A, Fazlia IRR, Erlidawati E, Safrida S. Assessment of type 2 antidiabetes on
244 bound flavonoids of Barringtonia racemosa (L.) spreng. Kernel in glucose-induced diabetic rats,
245 Am ] Pharm Toxicol, 2017; 12(3): 48-61.
246 [21] Musri M, Safrida S, Viqqi K, Erlidawati E. Evaluation of antihyperglycemia property from
247 Syzygium oleana (Magnoliopsida: Myrtaceae) pericarp. Res | Med Plants 2017; 11(3): 100-106.
248 [22] Sharma L, Aditi S, Gupta GL, Gopal SB. Protective effect of Ocimum sanctum Linn. leaf extract
249 on ethanol withdrawl syndrome in Wistar rats. Asian Pac | Trop of Trop Med 2018; 11(8): 467-472.
250  [23] Chen-Yu C, Chi-Chang H, Keng-Chang T, Wei-Jan H, Wen-Ching H, Yu-Chen H, and Feng-Lin
251 H. Evaluation of the antihyperuricemic activity of phytochemicals from Davallia formosana by
252 enzyme assay and hyperuricemic mice model. Evid Based Complement Alternat Med 2014;
253 2014: 873607.
254 [24] Crozier A, Jaganath IB, Clifford MN. Dietary phenolics: chemistry, bioavailability and effects on
255 health. Nat Prod Rep 2009; 26(8): 1001-1043.
256 [25] WuNY, Zu Y, Fu. et al. Antioxidant activities and xanthine oxidase inhibitory effects of extracts
257 and main polyphenolic compounds obtained from Geranium sibiricum L., ] Agr Food Chem 2010;
258 58(8): 4737-4743.

259 [26] Spanou CAS, Veskoukis T, Kerasioti. et al. Flavonoid glycosides isolated from unique legume
260 plant extracts as novel inhibitors of xanthine oxidase. PLoS ONE 2012; 7(3): €32214.


https://doi.org/10.20944/preprints201909.0343.v1
https://doi.org/10.3390/medicina55100695

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 September 2019 d0i:10.20944/preprints201909.0343.v1

8 of 8

261  [27] Strazzullo P, Puig JG. Uric acid and oxidative stress: relative impact on cardiovascular risk?.
262 Nutr Metab Cardiovasc Dis 2007; 17(6): 409-414.

263  [28] Radoslaw Wieczor, Anna Maria Wieczor. Alerta Kulwas, and Danuta Rosc. Type 2 Diabetes and
264 Cardiovascular Factors Contrasted with Fibrinolysis Disorders in the Blood of Patients with
265 Peripheral Arterial Disease. Medicina 2019, 55(7),
266 395; https://doi.org/10.3390/medicina55070395



https://doi.org/10.20944/preprints201909.0343.v1
https://doi.org/10.3390/medicina55100695

