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ABSTRACT

The present study was designed to evaluate thet effeoadministration of Cassia auriculata and glitazone in
alloxan induced diabetic rats. Different groupsdidibetic animals were treated with pioglitazone (hf/kg, p.o.;
100%), C. auriculata (450 mg/kg, p.o.; 100%); an@t5® and 25:75 combinations of both pioglitazonel a&
auriculata, respectively for a period of 28 daysodhemical parameters like SGPT, SGOT, alkalinesphatase,
total bilirubin, BUN, serum creatinine and LDH weestimated weekly upto 28 days of treatment. Thaltse
proved a prominent positive effect of 25:75 comtidmaof pioglitazone and C. auriculata; suggestitigat a
reduction of 75% of the conventional dose of ptagbne, supplemented/ combined with 75% dose afit@ulata
(25% reduction in conventional dose), produced @cbve effects which were comparable to that of%400
pioglitazone (10 mg/kg) with restoration of levefsrenal, cardiac and hepatic parameters. The stodgcluded
that coadministration of pioglitazone and C.aurimad may prove to be more beneficial in diabetesntha
pioglitazone alone; but the clinical appropriatesesf the combination has still to be confirmed.

Keywords: Alloxan, diabetes, renal, cardiac, hepatic.

INTRODUCTION

Diabetes mellitus is one of the oldest diseasesvkrio mankind. All the renowned classic texts ofuAyeda like
Charaka Sambhita (1000 B.C.) and subsequent wof&s teethis disease under the tekMadhumehaor Ikshumeha
(literally meaning sugar in the urine). It is a @hic progressive disease caused by inherited ariratjdeficiency

of insulin production or resistance to action o foroduced insulin [1]. According to a report psbéd by the
WHO Expert Committee on Diabetes Mellitus in 19808e abnormalities of carbohydrate, fat and protein
metabolism are due to deficient action of insulintarget tissues resulting from insensitivity akaf insulin.

The primary organs affected in diabetes are livet kidney. Liver is an insulin dependent tissuejchiplays a
pivotal role in glucose and lipid homeostasis asnideaverely affected during diabetes [2]. Some ef ¢changes
associated with diabetic liver are decreased ggi®| impeded glycogenesis and increased gluconesge The
disease is also associated with marked increagmrameters such as cardiovascular risk factors geimg of

hypertriglyceridemia, hypercholesterolemia and level of high- density lipoprotein- cholesterol [3]

The effects of diabetes mellitus include long-tetamage, dysfunction and failure of various orgdie disease
may present with characteristic symptoms such st tipolyuria, blurring of vision and weight lods its most
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severe forms, ketoacidosis or a non-ketotic hypeodar state may develop and lead to stupor, conth i@n
absence of effective treatment, death. Before thgnadsis is made, hyperglycaemia sufficient to egquethological
and functional changes may be present for a lang,tiwith or without the presence of symptoms. Tdregiterm

effects of diabetes mellitus include progressiveettgoment of the specific complications of retinthpawith

potential blindness, nephropathy that may lead ewalr failure, and/or neuropathy with risk of fodtars,

amputation, charcot joints, and features of autdoodysfunction, including sexual dysfunction. Peoplith

diabetes are at increased risk of cardiovascukaiplperal vascular and cerebrovascular disease.nTétabolic
consequences of prolonged hyperglycemia and dgslipia, including accelerated atherosclerosis, ¢brkidney

disease, and blindness, pose an enormous burdaatients with diabetes mellitus and on the pubdialth system.

Improvements in our understanding of the pathogenesmplications and prevention methods of diabetee
critical to meet this progressing challenge. Paomtiol of diabetes accelerates the progressioroofptications.
Thus, to prevent complications, good control ofbdigs is essential and the management of diabbtadds
therefore aim to improve glycaemic control beyomdttrequired to control its symptoms [4]. The aadalie

treatments for diabetes are insulin analogues aaldhgpoglycemic agents. Amongst the oral hypogtyios, the
sulfonylureas and biguanides have been availakléotigest and are the traditional initial treatmemtice for type
2 diabetes. Novel classes of rapidly acting insséoretagogues, the meglitinides and D-phenyladadérivatives,
are alternatives to the short-acting sulfonylutethutamide. The thiazolidinediones are very effectagents that
reduce insulin resistance. Alpha-glucosidase ibhibihave a relatively weak antidiabetic effect anghificant

adverse effects, and they are used primarily asnatlye therapy in individuals who cannot achidveirt glycemic
goals with other medications.

Pioglitazone hydrochloride, belonging to the thiainedione class of antidiabetics, has been stutbe its effect
on different tissues. It has been proved for itditalto activate AMP- activated protein kinase riat liver and
adipose tissue [5]. The study done to elucidatertbehanisms via which pioglitazone improiresulin resistance in
patients with type 2 diabetes mellitus is assodiaiéh improvements in hepatic and peripheral tissemsitivityto
insulin [6].

A multitude of herbs spices and other plant matehiave been described for the treatment of diahtbr®ughout
the world [7, 8]. India has about 45,000 plant gge@nd many of them have medicinal properties;obuthich a
large number of herbal drugs have been statedgsess anti-diabetic activity in the Ayurvedic systef medicine
of India [9]. Various plants traditionally reportddr the treatment of diabetes mellitus aregonella foenum
graecum (Fenugreek),Vaccinium myrtillus (European bilberry), Taraxacuofficinale (Dandelion), Gymnema
sylvester(Gymnema),Glycyrrhiza glabra(Licorice), Syzygium cumin{Jambul),Opuntia streptacanthgPrickly
pear), Panax ginseng/ P. quinquefoliurfGinseng), Lupinus albus (White lupin) and Globularia alypum
(Globularia).

Unfortunately many people suffer from the misconicepthat herbal products are totally safe and dbpossess
any side-effects because they are derived fronralasources and have been used for many years. @wnis of
medicinal plants can alter the absorption and/otab@ism of conventional drugs leading to reducHitacy or
systemic drug toxicity [10]. Furthermore, drug-hénberaction could lead to treatment failure andré@ased drug
toxicity [11]. The patients suffering from chroniiseases such as diabetes and who use multiplecatiedis,
particularly those drugs with a narrow therapetditge, are at greatest risk of interactions [1Bf Present study
was thus initiated as a starting point to addrhesigsue of possible interactions between traditiomedicines and
current prescription drugs used in type Il diabetice.

The plant,Cassia auriculatébelonging to family Caesalpiniaceae, has beenqutdo possess various activities like
antioxidant and hepatoprotective [13nti-cancer [14].anti-hyperlipidemic [15],antimutagenic and antifertility
[16], anti-inflammatory [17]and anthelmintic [18]Extracts of leaves [19], flowers [20] and wholentl§21] of
C.auriculatawere also found to possess anti-diabetic activityats. This plant has been widely used in various
marketed formulations namely, Diakyur, DiasunilaBéta plus, Dianex, Diabkil.

There is scarcity of information on effects of cowwistration of C. auriculata with oral hypoglycen@gents. It has
been only recently studied for the effect of coadstiation with glibenclamide where the resultsfoomed that the
combination helped to modify the serum parametess@ated with diabetes [22].
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However, the effect of co-administration of C. autata has never been studied with thiazolidineglidass of anti-
diabetic drugs. Thus, the objective of the studyg tminvestigate the effect of co-administratioragfieous extract
of Cassia auriculata(AECA) and an oral hypoglycemic agent of thiazoi@llione class, namely pioglitazone
hydrochloride, in alloxan induced diabetic anim&sir earlier studies [23] reports the effects & $ame on serum
levels of glucose and antioxidant markers (TBAR&takase and reduced glutathione) where the conbmat
revealed comparable antidiabetic and antioxidafeictes to that of 100% pioglitazone administratidhe present
paper reports the effect of the combination of @calata and pioglitazone on the serum markersveir| kidney
and cardiac damage to determine its protectivenpiateon various organs.

MATERIALS AND METHODS

Animals

Rats (either sex) weighing around 120-150 gms wWeresed in polypropylene cages at an ambient teryeraf

25 + 20 C and 55-65% relative humidity. A 12 + 1 hr ligitd dark schedule was maintained in the animaléous
till the animals were acclimatized to the laborgtoonditions, and were fed with commercially avialiéapellet diet
(Ashirwad Labs, India) and had free access to wateperiments were performed according to the duidg for
care and use of laboratory animals as mentione€PESEA. Prior approval from Institutional Animalhits
Committee was obtained for conduction of experiment

Drugs and Chemicals

Alloxan monohydrate was purchased from Explicit @iwls (Pune). Pioglitazone hydrochloride was predu
from Kwality Pharmaceuticals, Amritsar (Punjab).yDatandardized aqueous extract@dssia auriculatalinn.,

Family: Caesalpiniaceae (AECA) was procured anthemiicated from Amsar Pvt. Ltd. (M.P., India). Tplkant

extract was dissolved in distilled water just befase. Diagnostic kits were procured from Avecoaltheare Pvt.
Ltd. (Saha, India), Span Diagnostics Ltd. (Suratja@t, India) and Transasia Bio-Medicals Ltd. €olH.P.,
India).

Methodology

Alloxan monohydrate (150mg/kg, i.p.) was administeto 24 hrs fasted rats to induce diabetes. Bkardples
were collected after 24 hrs of alloxan administratend blood glucose levels were estimated. Animdigch
showed a blood sugar level (BSL) in the range d@-280 mg/dl were considered as diabetic. Theseetimbats
were divided into 5 groups of 6 animals each. Grbsprved as normal control which consisted of d@betic
animals which received the vehicle (normal saliftg)a period of 28 days. Group Il served as diabetintrol
which consisted of diabetic animals and receivesl \thhicle for 28 days. Group Il diabetic animatzeaived
pioglitazone (10 mg/kg, p.o.; 100%) daily whereasnu® IV diabetic animals received AECA (450 mg/kyp.;
100%) daily for a period of 28 days. Group V cotesisof diabetic animals treated with different camations of
pioglitazone and AECA. This group was further deddinto two: Group Va received a 50%:50% combimatyd
pioglitazone (5 mg/kg, p.o.) and AECA (225 mg/kg.pdaily for 28 days; whereas Group Vb receivéb®:75%
combination of pioglitazone (2.5 mg/kg, p.0.) anB@A (337.5 mg/kg, p.o.) daily for 28 day@n the &, 7", 14",
21% and 2§ day of treatment, blood was collected and serura separated. The serum was then used for the
estimation of indicators of liver, heart and kidndgmage namely, SGPT, SGOT, alkaline phosphatatd, t
bilirubin, BUN (Blood urea nitrogen), creatininedabhDH (Lactate dehydrogenase) using diagnostic kits

Statistical Analysis
The data was expressed as Mean + SEM. In all 8is, tthe criterion for the statistical significangas set at p <
0.05. The data was analyzed using one-way ANOVfofeed by Tukey Kramer test.

RESULTS

Effect on SGPT Level

The SGPT level of Group | animals (Vehicle trea@mhtrol group) was found to be in the range of 20u4its/ml
during all the four weeks of observatior" (@ 28" day). Alloxan administration to animals of GroupDiabetic
control) resulted in a significant increase (p<@)0id SGPT levels (72-84 units/ml) on all the daf®bservation as
compared to vehicle treated control group (Group I)
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Table 1: Effect of Cassia auriculata and its combination with Pioglitazone on the SGPTevel (units/ml) of diabetic rats.

. . Alloxan + Alloxan +
Groups  Normal Control Dlabeltllc Control Ag(();)(an * gélg)xang 50% Pio+ 25% Pio+
(Alloxan) 100% Pio  100% AECA 500 AECA  75% AECA
0" Day 31+0.98 77+1.73 78+1.26° 76x1.64° 77+£1.13° 76x1.24°
7" Day 35+ 2.4( 74+ 1.6(" 71+22N 71209 72+£1.18°  67x1.768
14" Day 39+1.55 77 £1.07 66 £2.16" 63 +2.61" 64+134 59+4.16%
21% Day 40+2.00 80 +0.87 49+3.78" 56+3.08" 59+076" 53+0.67"
28" Day 37 + 1.5¢ 83+0.9 43+25%  53+29¢*  55+155 48+ 0.9¢*

Values are represented as Mean + SEM;
Pio: Pioglitazone; AECA: Aqueous Extract of Cassigiculata

Group |- Vehicle treated Control Group; Group lliabetic Control Group; Group llI- Pioglitazone (260 10
mg/kg) - treated Diabetic Group; Group IV- AECA (B®; 450 mg/kg) - treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedteitic Group; Group Vb- Pioglitazone (25%) + C.cuidta
(75%) -treated Diabetic Group.

"p<0.05,” p<0.01,” p<0.001 as compared to Vehicle treated control gi@roup 1) on the respective day [Group
Il was compared with Group ];

#p<0.05,"p<0.01,"p<0.001 as compared to Alloxan treated diabetidrobmroup (Group II) on the respective
day [Groups llI, IV, Va and Vb were compared to @rdl].

NS: Non-significant
Treatment of pioglitazone in Group Il diabetic mails and AECA in Group IV diabetic animals produced

significant (p<0.001) decrease in SGPT levels eni#f', 21 and 28' day as compared to alloxan treated diabetic
animals (Group Il) on the respective days [Table 1]

Treatment with 50%:50% and 25%:75% combinationiofitazone and AECA to animals of Group Va and Vb,
respectively showed a significant reduction in 8&PT level on the f4(Group Va : p<0.05; Group Vb: p<0.001),
21% (Groups Va and Vb: p<0.001) and™2&roups Va and Vb: p<0.001) day of observatioe@spared to that of
alloxan-induced diabetic animals (Group Il) on thspective days [Table 1].

Effect on SGOT Level

The SGOT level of Group | animals (Vehicle trea@mzhtrol group) was found to be in the range of 3Q48its/ml
during the four weeks of observatior"(@ 28" day). Animals of Group Il (Diabetic control) shotva significant
increase (p<0.001) in SGOT levels (72-93 units/om)all the days of observation as compared to lehieated

control group (Group 1). On thé"@lay of observation the SGOT levels in animalsrofigs Ill, IV, Va and Vb were
similar to the diabetic control group.

Administration of pioglitazone to Group Il diabetnimals and AECA to Group IV diabetic animalsn#figantly
(p<0.001) declined the SGOT levels as comparedlaaam treated diabetic animals (Group 1) on &k tdays of
observation [Table 2].

Similarly treatment with 50%:50% and 25%:75% conaltion of pioglitazone and AECA to animals of Groda
and Vb, respectively, showed a significant redurc{jo<0.001) in the SGOT level on all the days ofeation as
compared to the SGOT levels of alloxan-induced etiatanimals (Group Il) on the respective days [&&}).

Table 2: Effect of Cassia auriculata and its combination with Pioglitazone on the SGOTevel (units/ml) of diabetic rats.

. . Alloxan + Alloxan +
Groups  Normal Control D'abAeltl'C Control {fgg;a’;f' Alloxan +100% AECA  50% Pio+  25% Pio +

(Alloxan) °Flo 50% AECA  75% AECA
0™ day 335 0.9 75+ 1.44° 76 +1.24° 75+ 1.07° 77+1.08° 77 +£1.13°
7" day 31+1.14 80+0.79" 70 £ 0.76% 70 + 0.66" 72+0.96% 71 +1.0%%
14" day 30+1.26 80+3.35 63 + 2.46" 63 + 1.84" 67 +1.3%* 64 +1.49%
21% day 30+1.48 85+2.80 54 + 224" 54 +2.48% 64 +1.74% 54 +1.3%%
28" day 32+1.53 92 +1.14 44 +1.96" 49 +1.97% 60+ 1.14% 49 +2 61

Values are represented as Mean + SEM,;
Pio: Pioglitazone; AECA: Aqueous extract of Casmigiculata
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Group I- Vehicle treated Control Group; Group ll{abBetic Control Group; Group lll- Pioglitazone (20010
mg/kg) -treated Diabetic Group; Group IV- AECA (200 450 mg/kg) -treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedteitic Group; Group Vb- Pioglitazone (25%) + C.euidta
(75%) -treated Diabetic Group

" p<0.05," p<0.01,” p<0.001 as compared to Vehicle treated control gi&Group I) on the respective day [Group
Il was compared with Group ]

#p<0.05,"p<0.01,"p<0.001 as compared to Alloxan treated diabetidrobmroup (Group Il) on the respective
day [Groups I, IV, Va and Vb were compared to Gudl].

NS: Non-significant
Effect on Serum Alkaline Phosphatase Level
The alkaline phosphatase level of Group | animékh{cle treated Control group) was found to behia tange of

45-51 |U during the four weeks of observatiof{ {6 28" day).

Animals of Group Il (Diabetic control) showed arsiicant increase (p<0.001) in serum alkaline plhagase levels
(254-385 IU) on all the days of observation as carag to vehicle treated control group (Group 1).

Table 3: Effect of Cassia auriculata and its combination with Pioglitazone on the serunalkaline phosphatase level (1U) of diabetic rats.

Alloxan + Alloxan +

Groups 28;’;’:3: Diabetic Control logol/lfé?g (+Std) 1&;&)(2%&0\ 50% Pio + 25% Pio +

50% AECA 75% AECA
0" Day 48 +1.29 258 +3.74 250 + 1.2%° 265+3.77° 268 +4.00° 261 +4.59°
7" Day 50+1.16 276 +1.47 188 + 3.14" 216 +7.16" 212 + 4.28% 207 + 2.26%
14" Day 48 + 1.2 318 £3.5™ 156 + 2.9 176 + 2.5%% 155 + 2.3#% 156 + 1.8
21% Day 47+2.03 371+1.75 111 + 3.9¢* 126 + 2.36¢* 121 + 2.16% 111 £ 2,16
28" Day 49 +1.75 383+1.88 80 + 2.99" 112 + 2 56" 102 + 1.48% 81 +2.16%

Values are represented as Mean + SEM,;
Pio: Pioglitazone; AECA: Aqueous extract of Casmigiculata

Group I- Vehicle treated Control Group; Group ll{abBetic Control Group; Group lll- Pioglitazone (20010
mg/kg) -treated Diabetic Group; Group IV- AECA (200 450 mg/kg) -treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedteitic Group; Group Vb- Pioglitazone (25%) + C.euidta
(75%) -treated Diabetic Group

" p<0.05," p<0.01,” p<0.001 as compared to Vehicle treated control gi&Group I) on the respective day [Group
Il was compared with Group ]

#p<0.05,"p<0.01,"<0.001 as compared to Alloxan treated diabeticrobigroup (Group Il) on the respective
day [Groups llI, IV, Va and Vb were compared to @vdl].

NS: Non-significant

Treatment with 100% pioglitazone (Group Ill), 1008zCA (Group 1V), 50%:50% (Group Va) and 25%:75%
(Group Vb) combinations of pioglitazone and AECA d@betic animals was found to significantly (p<@Lp
decrease the serum alkaline phosphatase levelsllaheadays of observation as compared to the ia&al
phosphatase levels in Group Il animals on the igedays [Table 3].

Effect on Serum Total Bilirubin Level

The bilirubin level of Group | animals (Vehicle ated Control group) was found to be in the rang0.81- 3.80
mg/dl during the four weeks of observatiod” (@ 28" day). Animals of Group Il (Diabetic control) shotve
significant increase (p<0.001) in serum bilirubéwvels on all the days of observation as compareghéle treated
control group (Group ).

Treatment of pioglitazone in Group Il diabetic muails and AECA in Group IV diabetic animals was fdun
control the rise in serum bilirubin levels as congghto alloxan treated diabetic animals (Group Al)significant
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(p<0.05) decrease in serum bilirubin value was oleston 14, 2% and 28' day as compared to the bilirubin
levels in Group Il animals on the respective dayabje 4].

Treatment with 50%:50% and 25%:75% combinationpioflitazone and AECA to animals of Group Va and Vb
respectively, showed a significant reduction (p€@)0in the serum bilirubin level on 421 and 28 days of
observation as compared to the bilirubin levelaltafixan-induced diabetic animals (Group Il) on teepective days
[Table 4].

Table 4: Effect of Cassia auriculata and its combination with Pioglitazone on the seruntotal bilirubin level (mg/dl) of diabetic rats.

Groups  Normal Control  Diabetic Control Alloxan + Alloxan + SA(IJBXI%?0++ gl‘;x?’?ot
P 100% Pio (Std) 100% AECA o ° I 50 P
0" Day 0.91+0.22 3.25+0.11 350+0.95° 376+0.10° 3.80+0.17° 3.69+0.1%°
7" Day 1.19+0.23 3.44 +0.09 2.73+0.06 3.41+0.1¥ 3.15+020° 3.01x0.1%
14" Day 1.18 £0.24 3.58 +0.08 2.07£0.18% 252+0.16* 2.14+02%% 217+0.1%%
21 Day 112 +0.22 3.57+0.18 1.50+0.16% 1.54+0.18% 1.47+0.16% 158+0.15%
28" Day 1.24 £0.19 4.03+0.05 0.61+0.0%  0.80+0.02" 0.84+0.04" 0.61+0.05"

Values are represented as Mean + SEM;
Pio: Pioglitazone; AECA: Aqueous extract of Casmigiculata

Group |- Vehicle treated Control Group; Group lliabetic Control Group; Group llI- Pioglitazone (26010
mg/kg) -treated Diabetic Group; Group IV- AECA (2080 450 mg/kg) -treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedt@itic Group; Group Vb- Pioglitazone (25%) + C.cuidta
(75%) -treated Diabetic Group

" p<0.05,”p<0.01,” p<0.001 as compared to Vehicle treated control gi&Group I) on the respective day [Group
Il was compared with Group ]

#p<0.05,"p<0.01,"p<0.001 as compared to Alloxan treated diabetidrobmroup (Group Il) on the respective
day [Groups I, IV, Va and Vb were compared to Gudl].

NS: Non-significant

Effect on Serum BUN Level

The BUN level of Group | animals (Vehicle treatedn@ol group) was found to be in the range of 13qigydl
during the four weeks of observatior"(@ 28" day). Animals of Group Il (Diabetic control) shotva significant
increase (p<0.001) in serum BUN levels (50-60 mgddl all the days of observation as compared tovdtecle
treated control group (Group 1) [Table 5].

Table 5: Effect of Cassia auriculata and its combination with Pioglitazone on the serunBUN level (mg/dl) of diabetic rats.

. . Alloxan + Alloxan +

Groups  Normal Control D'abiltllc Control ?{I)Ig;(/ar;fr lgggxzréé A 50% Pio + 25% Pio +

(Alloxan) °"lo 0 50% AECA  75% AECA
0" Day 14.8+0.7! 54.02+2.5" 55.3+1."  584+29N 531+16M 563128
7" Day 14.3+0.83 5850+1.00 33.8+05% 514+310 458:066"  40=x0.81"
14" Day 15.3 £0.92 55.20 + 2.02 28.2+0.28% 33.3+0.89% 405+057 26.2+0.3¢"
21 Day 14.1£0.95 53.07+2.278 23.74+0.3%" 284+15% 332+048" 17.4x041"
28" Day 14.4 +0.72 54.9 + 2.50 13.15 +0.2%* 245+0.7%% 21.9+0.44" 14.05+0.4%*

Values are represented as Mean + SEM;
Pio: Pioglitazone; AECA: Aqueous extract of Casmigiculata

Group I- Vehicle treated Control Group; Group ll{abBetic Control Group; Group lll- Pioglitazone (208010
mg/kg) -treated Diabetic Group; Group IV- AECA (200 450 mg/kg) -treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedt®itic Group; Group Vb- Pioglitazone (25%) + C.cuidta
(75%) -treated Diabetic Group

" p<0.05," p<0.01,” p<0.001 as compared to Vehicle treated control gi&@roup I) on the respective day [Group
Il was compared with Group ]
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#p<0.05,"p<0.01,"<0.001 as compared to Alloxan treated diabeticrobigroup (Group Il) on the respective
day [Groups I, IV, Va and Vb were compared to @udl].

NS: Non-significant

Treatment of pioglitazone in Group Il diabetic mails significantly (p<0.001) decreased the serunNB&vels on
all the days of observation as compared to Growgniinals. Also, treatment with AECA (Group 1V) sificantly
reduced the serum BUN value on th® (p<0.05), 14 (p<0.001), 21 (p<0.001) and 28 (p<0.001) day as
compared to the BUN levels of diabetic control aas(Group Il) on the respective days [Table 5].

Treatment with 50%:50% and 25%:75% combinationiofjtazone and AECA to Groups Va and Vb, respextyiv
showed a significant reduction (p<0.001) in theuseBUN level on all the days of observation as caregd to the
BUN levels of alloxan-induced diabetic animals (@vdl) on the respective days [Table 5].

Effect on Serum Creatinine Level

The creatinine level of Group | animals (Vehicleated Control group) was found to be in the rarfge.@l- 0.80
mg/dl during the four weeks of observatiod" @ 28" day). Animals of Group Il (Diabetic control) shotve
significant increase (p<0.001) in serum creatinewels (1.3-1.6 mg/dl) on all the days of obsenmtas compared
to vehicle treated control group (Group I).

Treatment of pioglitazone in Group Il diabetic mails significantly decreased the serum creatirénels on the ¥
(p<0.05), 14 (p<0.001), 21 (p<0.001) and 28 (p<0.001) day; whereas AECA treatment to Groupdi®betic
animals produced significant effects only on thé)apK0.0S), 21 (p<0.05) and 28 (p<0.001) day as compared to
the creatinine levels in Group Il animals on thepextive days [Table 6].

Treatment with 50%:50% combination of pioglitazarel AECA to animals of Group Va significantly dessed
the serum creatinine levels on the"1¢<0.05), 21 (p<0.05) and 2B (p<0.01) day; whereas treatment with
25%:75% combination to Group Vb diabetic animalsdpiced significant effects on all the days of obaton,
namely ' (p<0.05), 14 (p<0.05), 21 (p<0.05) and 28 (p<0.001) day as compared to the creatinine leivels
Group Il animals on the respective days [Table 6].

Table 6: Effect of Cassia auriculata and its combination with Pioglitazone on the serunereatinine level (mg/dl) of diabetic rats.

. . Alloxan + Alloxan +

Groups  Normal Control Dlabsltllc Control ’i‘gg;(/ar;f 10A(;L(}erég A 50%Pio + 25% Pio +
(Alloxan) °"lo 0 50% AECA  75% AECA

0™ Day 0.85 +0.0° 1.4+0.00 1.7+0.0M  1.6+0.0"  1.7+0.0M 15+0.0"°
7" Day 0.74 +£0.08° 1.5 +0.05 1.39+0.04 152+0.0%° 148+0.0¥° 1.36+0.01
14" Day  0.77 £0.05° 1.6 +£0.03" 1.10+0.04* 1372001 1272002 1.24+0.02
21%Day  0.77 £0.0° 1.5+0.06 0.96 +£0.0%% 1.21+0.02 1.27+0.02 1.24+0.02
28"Day  0.76 +0.04° 1.6 +0.07" 0.82+0.02% 0.94+0.0%" 1.19+0.0% 0.65+0.0f*

Values are represented as Mean + SEM,;
Pio: Pioglitazone; AECA: Aqueous extract of Casmigiculata

Group I- Vehicle treated Control Group; Group ll{abBetic Control Group; Group lll- Pioglitazone (208010
mg/kg) -treated Diabetic Group; Group IV- AECA (200 450 mg/kg) -treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedteitic Group; Group Vb- Pioglitazone (25%) + C.euidta
(75%) -treated Diabetic Group

" p<0.05," p<0.01,” p<0.001 as compared to Vehicle treated control gi&Group I) on the respective day [Group
Il was compared with Group ]

#p<0.05,"p<0.01,"<0.001 as compared to Alloxan treated diabeticrobigroup (Group Il) on the respective
day [Groups llI, IV, Va and Vb were compared to @vdl].

NS: Non-significant
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Effect on Serum LDH Level

The LDH level of Group | animals (Vehicle treatedrrol group) was found to be in the range of 389-8J/L

during the four weeks of observatior"(@ 28" day). Animals of Group Il (Diabetic control) shotva significant
increase (p<0.001) in serum LDH levels (533-748L)Wsn all the days of observation as compared toicke
treated control group (Group ).

Table 7: Effect of Cassia auriculata and its combination with Pioglitazone on the seruniDH level (IU/L) of diabetic rats.

Groups  Normal Control  Diabetic Control Alloxan -+ Alloxan + SA(IJBXI%?0++ ?’:‘il‘;xg?ot

P 100% Pio (Std) 100% AECA . ® (I =0 iT
0™ Day 313+ 4. 551 £17.€ 575+27.8°  573+236M 627 +13.6"° 613 +9.6N°
7" Day 330+4.2 611+5%5 556 + 6.48 528 +25.4% 566+11.68° 546+5.08
14" Day 331+8.03 668 + 1974 4495+ 6.0 499+20.8% 521+128% 519+6.7*
21% Day 377 +11.¢ 737 7.7 407 + 4.7 466 + 13.%% 446+ 8. 447 £ 9.7
28" Day 348 +8.9 746 £ 24 342 + 12 8% 440 +18.7% 383 +15.06% 334 +13.8%

Values are represented as Mean + SEM,;
Pio: Pioglitazone; AECA: Aqueous extract of Casmigiculata

Group |- Vehicle treated Control Group; Group lliabetic Control Group; Group llI- Pioglitazone (26010
mg/kg) -treated Diabetic Group; Group IV- AECA (2080 450 mg/kg) -treated Diabetic Group; Group Va-
Pioglitazone (50%) + C.auriculata (50%) -treatedt®itic Group; Group Vb- Pioglitazone (25%) + C.cuidta
(75%) -treated Diabetic Group

" p<0.05,”p<0.01,” p<0.001 as compared to Vehicle treated control gi&Group I) on the respective day [Group
I was compared with Group ]

#p<0.05,"p<0.01,"<0.001 as compared to Alloxan treated diabeticrobigroup (Group Il) on the respective
day [Groups I, IV, Va and Vb were compared to Gudl].

NS: Non-significant

Treatment of pioglitazone in Group Ill diabetic mais significantly decreased the serum LDH levais 78
(p<0.05), 14 (p<0.001), 21 (p<0.001) and 28 (p<0.001) day. Also treatment with AECA of Grouy diabetic
animals significantly (p<0.001) decreased serum Liztues on all the days as compared to the LDHIdeué
Group Il animals on the respective days [Table 7].

Treatment with 50%:50% and 25%:75% combinationpioflitazone and AECA to animals of Group Va and Vb
respectively, showed a significant reduction (p@@)0in the serum LDH level on the 1421 and 2§ day of
observation as compared to the LDH levels of aleixaluced diabetic animals (Group II) on the respecdays
[Table 7].

DISCUSSION

Diabetes is one of the most common metabolic devsréind 1.3% of the population suffers from thisedse
throughout the world. In 2010, 285 million peoptesresponding to 6.4% of the world's adult popolatisuffered
from diabetes. The number is expected to grow t8 dfllion by 2030, corresponding to 7.8% of the ladu
population. The pathological changes associatedh wiabetes namely, thickening of the capillary Inaeset
membrane and narrowing of the vessel lumina, cgusiadequate perfusion of critical regions of derargans,
contribute to some of the major complications o#bdites, including premature atherosclerosis, iapdtary
glomerulosclerosis, retinopathy, neuropathy, nepétiny, and ulceration and gangrene of the extremifrolonged
hyperglycemia results in the formation of advangbdation end products [24]. These macromolecutestaught
to induce many of the vascular abnormalities thatlt in the complications of diabetes [25].

The present paper aims to study the effect of cagidiration of C. auriculata (family Ceasalpiniaegaa plant
traditionally used for treating diabetes and piegione hydrochloride, an oral hypoglycemic drug of
thiazolidinedione class, for their effect againastious biochemical parameters in alloxan inducedetes.
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Alloxan monohydrate is one of the most commonlyduselucer of experimental diabetes. It has beernvehbat

the inhibition of mechanism of oxidative phosphatidn in the beta cells is the primary cause obéeiagenic
action of alloxan [26]. Alloxan acts by interferimgth some essential enzyme/ enzymes of beta eelish are also
present in liver and kidneys in a specific concatitin. Therefore, these organs, namely liver anthdys are also
affected by suitable concentrations of alloxantha present study, alloxan at the dose of 150 mgddy weight

(i.p.) was found to induce diabetes (glucose legedaiter than 150 mg/dl) in 24 hour fasted rats.

Earlier studies have reported a significant anténgpycemic activity of the aqueous extract of flosvef Cassia
auriculata in alloxan-induced diabetic rats [21]. Our earlgudy [23] also proved the glucose lowering or
antidiabetic effect of C.auriculata (100%) as a letmlant. The study also revealed a significant-diatbetic effect

of co-administration of 25%:75% and 50%:50% of jfitegone and C. auriculata, which was found to be
comparable to that produced by the administratiotD6% pioglitazone.

ALT i.e. Alanine Transaminase or SGPT is a cytaselizyme primarily present in the liver, and ASS. Aspartate
Transaminase or SGOT is a mitochondrial enzymeaseld from heart, liver, skeletal muscles and kidis&yOT
and SGPT are both sensitive markers of hepatoaelinjury. When the liver cell is injured or digbese proteins
can leak through the liver cell membrane into threutation and serum levels will rise. Diabeticsrdtave been
found to be associated with an increase in theities of SGOT and SGPT. It may be indicative ofese liver and
cardiac damage. The higher levels of SGOT and S@RY give rise to a high concentration of glucoseother
words, the gluconeogenic action of SGOT and SGRYspihe role of providing new supplies of glucaserf other
sources such as amino acids [27]. The present seubaled an increase in both SGPT and SGOT inetiab
animals which indicated damage to vital organs liker and heart. Treatment with the drugs alond #reir
combinations helped to restore the SGOT and SG#Isl¢o normal.

Alkaline phosphatase is a hydrolase enzyme, whiglesponsible for removing phosphate groups fromyntgpes
of molecules, including nucleotides, proteins alkdlaids. Serum alkaline phosphatase is producedmiayy
tissues, especially bone, liver, intestine and guiger and is excreted in the bile. In the absend®mpé disease and
pregnancy, an elevated serum alkaline phosphatastsigenerally reflect hepatobiliary disease. eehanism of
elevated ALP levels may be due to defective hepaticretion or by increased production of ALP by ditép
parenchymal or duct cells. Previous studies sugdeah increase in the serum alkaline phosphatasds|en
administration of alloxan in the experimental anigr{28]. Similarly in this study a significant el&tion in alkaline
phosphatase levels was observed in the diabeticwaich in all the treatment groups was restooeabrmal.

Estimation of bilirubin, metabolic product of theebkdown of heme is one of the better liver functiests.

Normally, 0.25 mg/dl of conjugated bilirubin is pent in the blood of an adult. Bilirubin level isien diseases of
hepatocytes, obstruction to biliary excretion imtoodenum, in hemolysis and defects of hepatic eptahkd

conjugation of bilirubin treatment such as Gilbedisease. It is secreted by the liver and staregll bladder [29].

In the present study, alloxan induced diabetic afénshowed a marked increase in the level of lilivuwhereas
the treatment groups showed a marked reductidmeittetvels of total bilirubin.

BUN (blood urea nitrogen) level indicates the fumging of the kidney. If the kidneys are not alder¢move urea
from the blood normally, the BUN level is foundit@rease. Alloxan induced diabetic animals in thespnt study
showed an increase in the level of BUN in serunictvlvas significantly reduced in all the treatmegrdups.

Creatinine is a breakdown product of creatine phatpin muscle, and is usually produced at a faolystant rate
by the body (depending on muscle mass). In chentécals, creatinine is a spontaneously formed cydgigvative
of creatine. Creatinine is filtered out of the kdoby kidneys and there is little-to-no tubular readption of
creatinine. If the filtering of the kidney is daBat, creatinine blood levels rise. Therefore, tindae levels in blood
and urine may be used to calculate the creatirlegrance. In the present study, alloxan-inducetatia animals
showed an increase in the level of creatinine, Wwhias indicative of damage to kidneys. Treatmenh WD0%
pioglitazone, 100% C.auriculata and 25%:75% and :50% combination of pioglitazone and C.auriculatarev
found to reduce the levels of creatinine signiftban

LDH (Lactate Dehydrogenase) is an enzyme foundinmost all organs and tissues in the body. Whers calé
actively growing or when their membranes are damiagmzymes leak into the circulation. Elevated lgve
therefore, indicate growing/ healing tissues olutat damage. The increased levels in diabeticrobgroup in the
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present study indicated the presence of cellularadge caused by administration of alloxan; which vessored to
normal in all the treatment groups.

Overall, the 25%:75% combination of pioglitazoned a&.auriculata was found to produce significaneetffon
diabetes and all the serum indicators of renatjiaarand hepatic damage as compared to the 50%cb6a%ination
of drugs and also to that of 100% C.auriculata.oAlhe effects caused due to treatment with the :25%
combination was found to be similar to that of 10pRdglitazone, a standard conventional hypoglycednigy for
diabetes.

CONCLUSION

The present study revealed a prominent positivecefbf 25%:75% combination of pioglitazone a@dssia
auriculata suggesting that a reduction of 75% of the conwesatli dose of pioglitazone (ie. administration ofyon
25% dose of pioglitazone) combined with 75% dos€.ddiuriculata (25% reduction in dose), produceddiabetic
effects comparable to that of 100% pioglitazonerfiglkg) along with lesser liver damage (indicatgddbcreased
levels of SGPT, SGOT, alkaline phosphatase antihdtaubin), heart damage (decreased level of Laitl SGOT)
and kidney damage (indicated by decreased levedsroin creatinine and BUN). This study thus sugothet use of
combination of pioglitazone and C. auriculata foe teffective treatment of diabetes. Clinical fedisjbof the
beneficial effect of this combination in diabetigtignts needs to be confirmed.
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