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ABSTRACT

Diabetic nephropathy is a combined effect of vasi@enetic and environmental factors. Prolonged taraof
diabetes, poor glycaemic control and hypertensianraajor risk factors for diabetic nephropathy. ridgenin, is a
biphenolic compound belonging the naturally occugri flavanone, it have been investigated including
anticarcinogenic, antimutagenic, anti-inflammatagd antioxidant. However, to our knowledge no répdrave
recorded the precise biological action of Naringeagainst on diabetic nephropathy in rats. Therefdahe present
study was designed with an aim to determine thg bbDnaringenin for its effects on diabetic nephrthpain rats by
the method of Miller and Tainter. The §pDvalue of Naringenin was calculated by both aritticaly and
graphically according to the method of Ghosh. Stsidyws LI, value of Naringenin, the 0 % mortality was found
to be 100 mg/ kg bwt and also the 100 % mortaliag Wound in the dose of 600mg/kg bwt. After catouathe
LDs values for the Naringenin, we have then fixed %/aDthe LB, values of Naringenin as pharmacological
doses. We have concluded that Naringenin admiridtat a dose of 50mg/kg bwt were effective thametsteof the
doses particularly when given orally to experiméataimals.
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INTRODUCTION

Diabetic nephropathy (DN) affects approximately -tinied of all diabetic patients. Most devastatirgmplication
of diabetes is nephropathy, which causes 14% daledths in diabetes patients and accounts for 4086dstage
renal cases [1, 2]. DN is the common cause of cbrkidney failure and end stage of renal diseage8l, a
frequent and major micro vascular complication i@bétes mellitus, in many countries of the worlyl Beveral
factors, such as hyperglycemia, hyperlipidemia,dative stress and inflammatory cytokines, contgbtd the
progression of renal damage in DN [5, 6]. Diabatphropathy results from the combined effects abus genetic
and environmental factors. Prolonged duration abdtes, poor glycaemic control and hypertensiomejer risk
factors for both diabetic nephropathy and cardiovks disease [7-9].

Flavonoids are widely recognized as naturally ogograntioxidants that can inhibit lipid oxidation biological
membrane. They usually contain one or more arontficoxyl groups, which is responsible for theitiaxidant
activity [10]. Naringenin (figure 1), is a bipheimktompound belonging the naturally occurring flaeae, widely
distributed in tomatoes, cherries, grapefruits prelominantly present in citrus fruits [11]. It hiasen shown to
possess potential health benefits as an anticayemo [12], antimutagenic [13], anti-inflammatorg4] and
antioxidant [15]. However, to our knowledge no mépdiave recorded the precise biological actiomaringenin
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against on diabetic nephropathy in rats. Theretbieepresent study was designed with an aim taméte the L3,
of naringenin for its effects on diabetic nephrbyén rats.
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Figurel1. Structure of Naringenin

EXPERIMENTAL SECTION

Animals

Male albino Wistar rats ((130-140g) were used far study. The animals were acclimated to laboraanysing
conditions under 12hr light and dark cycles for &¥s prior to the commencement of the treatmengusicindard
laboratory conditions (Room temperature 25+2°C asthtive humidity 50-60 %). They were housed in
polypropylene cages with stainless steel grill togdded with rice husk and offered commercial steshgbellet diet
and tap watead libitum The animals used in the present study were maéddn accordance with the guidelines
of the Committee for the Purpose of Control andeBuigion of Experiments on Animals (CPCSEA), India.

Chemicals

(x) Naringenin (95%) were procured from Sigma CheghiCo. (St. Louis, Missouri, USA), stored at 2-4aad
protected from direct sunlight. All other chemicaksed were purchased from standard local commesajgbliers
and were of analytical grade.

Acute toxicity studies

Male Wistar Albino rats were divided into numberedfperimental groups (lower doses and higher dgsmsps),
10 animals for each group for acute toxicity stadigll animals were allowed to fast by withdrawithge food and
water for 18 hr. Naringenin were freshly suspenidecarboxy methylcellulose at the following conaations 100,
200, 300, 400, 500, 600, 700, 800, 900, 1000, 11200, 1300 and 1400 mg/kg b.wt were orally adrnéned to
rats to find out the LEy values of them. The animals were provided withdf@md water immediately after the
Naringenin administration.

RESULTS

The LDy, value of Naringenin was calculated by both arithicadly and graphically according to the method of
Ghosh [16]. We have excluded the lower doses fiteendose that cause zero percent mortality (10&kgnigWt)
and higher doses from the dose that cause 100%alitor{f600 mg/kg bwt) for calculation. The methods
determination of LIy dose of Naringenin are given in tables 2. Theplgieal representation of Ly of the
Naringenin is given in figure 2.

Arithmetic method

In the interpretation of toxicity data, lsPvalue was determined by the Karber's method desdrby Ghosh [16].
The interval mean of the number dead in each gofumimals was multiplied with the differences beén doses
for the same interval and the product was noteelsuRs from doses larger than the least dose Ilaital animals in
a group and doses smaller than the maximal tolémddse were excluded. The sum of the product wéded by

the number of animals in a group and the resuljatient was subtracted from the least lethal dosealculate
LDso.

The LDsgof Naringenin was calculated by the following foriau

LD50 = Maximumdose(100%dead)- Prc.)duct.(axb)
No.of animalsn eachgroup
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Graphical method [17]
For the interpretation of the toxicity data, theselved percentage animals that had died at eachlelsl is then
transformed to probit by referring to the approgritable (table 1) [16] and the values thus obthiaee plotted
against log dose. The results were made fitteld stiaight line after regression analysis of thabjis (figure 2).

Table 1. Transformation of Percentagesto probits

% 0 1 2 3 4 5 6 7 8 9

0 -- 2.67| 295 312 32% 336 345 352 359 366
10 | 3.72| 3.77) 382 387 392 396 4.01 405 408 412
20 | 416 | 419 4.23 4.2 42D 433 436 439 442 4.45
30 | 448 | 450 453 456 45p 441 4.64 467 469 472
40 | 4.75 | 4.77 | 480 | 4.8z | 4.85 | 481 | 4.9C | 4.9z | 495 | 4.97

50 | 5.0C | 5.0¢ | 5.0¢ | 5.0¢ | 5.1C | 5.1% | 5.1F | 5.1¢ | 5.2C | 5.2¢

60 | 5.25| 5.28| 531 533 536 539 541 544 647 1§50
70 | 552 | 555/ 558 561 56#4 547 571 574 677 §81
80 | 5.84| 588 592 595 59p 6.04 6.08 613 618 .23
90 | 6.28| 6.34] 6.41] 648 650 6.4 6.5 688 705 171.33

Table 2. Method of deter mination of L Dsy of Naringenin

Dose* Number of dead ' Arithmetic method Graphical method
Groups mglkg animals Dose Difference Megan Product Log Dead Corrected Pr obits
(a) mortality (b) (axb) dose (%) (%)"
1 100 0/10 - - - 2.0 0 2.5 3.04
2 200 2/10 100 1.0 100 2.30 20 20 4.16
3 30C 4/1C 10C 3.C 300 2.4¢ 40 40 4.7¢
4 40C 6/1C 100 5.C 50C 2.6C 60 6C 5.2¢
5 500 9/10 100 7.5 750 2.70 90 90 6.28
6 600 10/10 100 9.5 950 2.78 100 97.5 6.96
Total (a x b) = 2600

*The data below 100 mg/kg body weight and abovené@kg body weight were omitted for calculati®@orrected formula for 0% dead =
100X 0.25/n; for 100% dead = 100 X (n-0.25)/n, veheris the number of animals in each groupsd@f Naringenin = 600 - (2600/10) =340

mg/kg bwt

Figure 2. Graphical representation of L Dsp of Naringenin (L Ds = antilog 2.52 = 331.13 mg/kg.bwt)
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SCUSSION

DN is characterized by glomerular and tubules hypphy, thickening of the basement membranes, aataiing
of extracellular matrix components, glomeruloscééscas well as tubulo-interstitial fibrosis in megaim and
interstitium [18, 19]. Toxicity test examine toxéffects when a chemical is absorbed into the bddhe most
common test of acute (short-term) toxicity is thBsg test. Many different substances are tested in Wy,
including all drugs [20]. The aim of the presentdst was to determine the pof Naringenin given orally in rats
for evaluating the protective effects on DN. Ouutactoxicity study shows L§ value of Naringenin, the 0%
mortality was found to be 100 mg/ kg bwt and als® 100% mortality was found in the dose of 600mdpkg. The
animals were observed continuously for the firsirfbours followed by every 2h up to 24h for any rafe in
behavior and manifestation of symptoms. After clalitng the LDy, values for the Naringenin, we have then fixed
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1/10" of the LDy, values of Naringenin as pharmacological dosesfalfied that Naringenin administered at a dose
of 50mg/kg bwt were effective than the rest of doses.

CONCLUSION

After calculating the LIy values for Naringenin, dose dependent studies warged out to find out effective
pharmacological dose of the plant products forhiertexperimental studies. From this study we hzomrcluded
that the pharmacological dose of Naringenin is 5@/kan bwt. We have therefore chosen 50mg/kg bwt of
Naringenin for our experimental studies.
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