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ABSTRACT

Fish is one of the popular health foods worldwidel das huge medicinal importance. Sevératlitional medical
practitioners of Tripura claimed that bile contenit fresh water fish may useful in diabetes. Theesfbe present
work was undertaken to evaluate antibacterial amticiabetic activity the bile content of two majmesh water
carps, Catla catla and Labeo rohita. Physicocherataracterization including stability study wassalcarried out
for bile content. Moderate antibacterial activityas/observed against two gram positive such as Belidepertusis,
Staphylococcus aureus, and two gram negative lg@héricia coli and Vibrio cholerae bacterial strainOral and
inraperitonial administration of fresh bile conteaft both fresh water carp possesses remarkableliabtgtic activity.
Though mortality of animal is a major concern; nadity was less in case animal received diluted loitatent.
Though, further research is necessary for dosdifiraand identification of active constituents.
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INTRODUCTION

The ancient wisdom of the people of every natios bxeen crystallized into different systems of tiadal or folk

medicine. Among the different traditional systenasne are well established and known as codifiedesystof

‘traditional medicine, supported by theories arah rexperience and recorded in writing like Ayurveddile non-

codified traditional medicinal systems such as fatlbal or indigenous medicine has merely beerctmad and
passed verbally from generation to generation,autlany written record [1, 2]. Today ethnicity sdbrant as any
time in history and it is our responsibility to takhe essential steps to getter the knowledge aheutich non-
codified traditional medicine of the ethnic comntigs and use them as a lead in advancing the émntif science
and technology.

Tripura is a small, beautiful hilly state of Indiaown for its reservoirs dfaditional knowledge. Tripura is rich in
diversity of species, habitats and ecosystems. §thte also rich in ethnic diversity and home of etfinic
communities including Tripuri, Riang, Jamatia, Cimak Lepcha, Mogh, Garo, Kuki, Chaimol, Uchai, Halam
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Khasia, Bhutia, Lushai, Noatia, Bhil, Santal, Orakiginda. According to the 2011 census the popuiatifoTripura
stands at 3671032, among them Bengalis represkntsta70% of population and the tribal populatioepresent
almost 30% of Tripura's population [3, 4, 5]. Ttipaople of Tripura, India are very much scientifiomaintaining
of their nutritional demand and thus in few findinig is noticed that they are devoid of many dissashich are
even life threatening in few cases for non-tribebple living at Tripura. To explore the nutritiorsahtus of Tribal
people of Tripura, and investigation on differemheés of ethnic communities of Tripura is the dedhaf this
scientific era.

Fish is one of the most popular food items of tbhe-megetarians. It is unique animal meat thatas i all essential
amino acids and fatty acids and many other nusieApproximately 75% of world populations are degsert
directly or indirectly depends on fishes for pratdood [6]. Fish contains protein (15-26%), fat8{9.7%),
minerals (0.9-2.2%), vitamin A, D, &nd water (70-80%) [7]. Several researchers haweeprthe beneficial effect
of fish in heart diseases, inflammatory diseaséseral deficiency etc. An antioxidamt3-fatty acid is abundant in
fish, which is also essential for healthy developmef the eyes and brain. Recent studies also tegdts
importance in treatment or management of diabetsljovascular diseases [6, 8, Séveral species of fresh water
carps which are very copiously found in TripuraliniesCatla catla(Katla), Labeo rohita(Rohu),Labeo calbasu
(Kalibous), Cirrhinus mrigala (Mrigal) etc. The importance of fish in diet liasthe chemical composition of the
flesh, which is rich in proteins and minerals likalcium, phosphorous, iron etc. We also observed tbw
traditional medical practitioners of tribal commiies (locally known as auchai or kabiraj) of Tripurlaimed the
therapeutic action of other parts excluding fleglthe fish, such as bile of the fresh water fishliabetes. The bile
is known asBakhwlin Tripuri community and they some time take tsfrying with chilies and onion. Keeping
this in view, the work was undertaken to carryolitygicochemical characterization including stabilgtudy,
antibacterial and antidiabetic evaluation of thie lsontent of two major fresh water car@atla catlaandLabeo
rohita that are very abundantly found in the market gpdna, India.

MATERIALS AND METHODS

Collection of samples

The sample fishes used in this work were colleftexh the local water bodies. The ca@atla catla(1-2 kg) and
Labeo rohita(200—-400 gm) were chosen as per availability erttarket for the study. The bile was collected from
intact gall bladder of two different fish speciegparately. The collected bile was then preserved®@tfor further
study.

Experimental animals

Adult, healthy albino mice weighing between 25-3Weye used in antidiabetic experiments. The animedee
maintained under standard laboratory conditiontenfperature (20+2°C), relative humidity (50+15%2, H light—
dark cycle, standard diet and wader libitum All the experiments on animals were carried oypersthe guidelines
of the institutional animal ethics committee.

Evaluation of physicochemical parameters

Physicochemical parameters of bile such as colbk, gpecific gravity, R value were determined along with
stability study. The colour observed by naked epeswas measured by using digital pH meter (Eutastruments
pH tutor Singapore) and specific gravity was deteet by adopting a standard method [1Q]v&ue of crude bile
content was determined by TLC using silica gel Gtasionary phase, various solvent and combina@snsiobile
phase, iodine vapors used for spot detection [E@ifther qualitative chemical tests for the preseoic&arious
organic and inorganic substances were also castiely adopting the standard procedures [10, 1R, 13

Stability testing
Equal amount of freshly collected bile was takenfiire different test tubes and kept at differenevaited
temperature (0°, 4°, 37.7°, 50° and at room teryreja Before subjecting to different temperatuhe Ay, 5 for

each sample was determined with the help of coktem(Systronics photoelectric colorimeter 113ngssterile
water as blank [11, 14]. Then samples taken oun fdifferent temperature and kept aside for a whdethat the
temperature of the samples comes to the room temyerand absorbance for each sample was recordétesent
time intervals (O h, 1 h, 2 h, 4 h, 24 h).

Antibacterial activity

In vitro antibacterial activity for the crude bile was @zdrout by disc diffusion method by measuring zofie
inhibition in mm, tetracycline was used as standa&j. The activity of test and standard were seegkeagainst two
gram positive such aordetella pertusisStaphylococcus aureuand two gram negative likéschericia coliand
Vibrio choleraebacterial strains. Freshly prepared agar mediasteasized by autoclaving at 121°C (15 Ib/sq inch)
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for 15 minutes. The sterile molten media was thegptcally transferred into four sterile petri dishand kept in
room temperature. Two milliliter of previously indated nutrient broth was then poured in each efpétridishes
aseptically. The broth was then spread uniformhpulghout the entire media. In each of the inocdlagetridish,
filter paper (Whatman No.1) disc of 6 mm diametsaileed well with the standard drug solution (Tetcdiog) and
with the crude samples of bile were accordinglyceth The plates were kept undisturbed for at leasthours at
room temperature to allow diffusion of the solutiproperly in the nutrient media. After incubatiohtbe plate at
37+1°C for 24 hrs, the diameter of zone of inhdsitsurrounding each of the discs was measuredthdtthelp of
zone reader. The results were obtained as medmesf bbservations.

Antidiabetic activity

Antidiabetic activity of bile of carp was performéud streptozotocin (STZ) induced diabetic mice. lidiges was
induced in rats by single intraperitoneal (i.pjeation of STZ (150 mg/kg b.w.) in normal salin&1After a week,
animals with marked hyperglycemia (fasting bloodcgise 200-300 mg%) were used for the study. Thedblo
glucose level was checked by adopting orthotol@direthod [17].

Diabetic animals were divided into eight groupsgcheaontaining six animals. The bile samples at 100%
concentration (crude bile content) and 50% dilubdlé sample (Bile content:water for injection = L:\ere
administered intraperitoneally and orally in regpecgroups of mice in the dose of 200 mg/kg bodight. The
blood glucose levels for each animal of each groage estimated after 4, 6, 24 and 48 hours of aidirétion.

Statistical analysis

Statistical analysis was carried out by one-wayhaig of variance (ANOVA) followed by Turkey tedResults are
expressed as mean + SEM (n=3 for antimicrobial ystae¢6 for antidiabetic evaluation) in each groBpvalues
<0.05 were considered significant.

RESULTS

The physicochemical parameters such as color, pétific gravity, Rvalue were recorded for bile contentCtla
catla andLabeo rohitaand tabulated in Table 1. The pH values of bol cntent was found acidic ang WRilues
obtained from TLC studies are the evidence ofatl8 major components present in the bile comtebbth fishes.

The bile content of both the fishes was contaifinth organic and inorganic matter including pigmdiite results
of qualitative tests also revealed that bile contérboth the fishes contain cholesterol, bile s&ltleoxycholic acid
and cholic acid, bile pigment, fatty acid. Chlorid®dium, potassium, calcium, phosphate, nitraaehanate and
bicarbonate are present in bile as inorganic cestts. The stability of the bile content for bttle fishes was not
appreciable. The stability testing data showed ltiiatcontent of both the fishes were stable uptoat 0°C and 2 h
at 4°C, 1 h at room temperature and 37.7°C. At BlitCcontent was not stable at all (Table 2).

The antibacterial activity data of crude bile metlewas given in Table 3, result suggests that bdatent were
active againsB. pertusisS. aureus, E. coindV. choleraebut not at par to standard tetracycline for bbthdases.

A remarkable antidiabetic activity was observed simeptozotocin induced hyperglycemic mice afterhbot
intraperitoneal and oral administration of bile gd&s. The results were given in Table 4. Intrapegtl injection of
bile content ofCatla catlain 100% concentration showed average reductiatiaibetes by 64.88%, 76.94% after 6 h
and 24 h respectively, while oral administratioowad 39.00%, 53.47%, 74.62% reduction of diabeties 6, 24
and 48 h respectively. The intraperitoneal and adahinistration of bile content in 50% concentnatadter 48 h of
administration showed maximum 75.56% and 72.57%edé&s reduction respectively. But it was also olesethat
crude bile material killed mice after 24 hrs ofrageritoneal administration, so that the readirigra48 hrs has not
taken in this case.

A remarkable antidiabetic activity was also obsdrfar bile content of.abeo rohitabut the mortality of animals
was higher. Bile content in 100% concentration tigio intraperitoneal route was showed 77.82% an@7%8.
reduction of diabetes after 4 h and 6 h respegtivehile administration through oral route causeduction of
diabetes by 57.27% and 75.98% after 6 h and 24pentively. It was also noticed that all the ansnakre died
after 6 h and 24 h in case of 100% bile contentiaidtnation through intraperitoneal and oral rotgspectively.
Intraperitoneal administration of bile content (5@&mcentration) showed 50.08% and 74.98% redudatiaiiabetes
after 4 h and 6 h, while 40.83%, 61.43% and 76.88@tiction in diabetes observed after 6 h, 24 h4shH of oral
administration of 50% bile content dfabeo rohitarespectively. All the animals were died after 24after
intraperitoneal of 50% bile dfabeo rohita but all the animals were alive till 48 h aftealbadministration.
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DISCUSSION

The traditional people are depends on natural ressufrom time immemorial for their health care deeThis
knowledge usually transmitted orally from genenatitd generation without any written document. Tfene
research based on such information could lead if@vkery of new treatment strategy or drug molezulé was
also well proved that bile acids in human confer guicosal protection against bacteria [18]. Severatarches
also proved that several fish part like epidermatus of cat fish, fish oil may exert antimicrobéattivity [19, 20].
The results of this study indicate that that thke lnf these fishes contains one or several compsneith
antibacterial activity. During antidiabetic studyias found that in maximum cases individual anima$ showing
drowsiness before death, though no abnormalityfassd. Among fresh water fishes two major Indiarps&atal
catla andLabeo rohita are most widely cultivated in Tripura, India. Sitay of bile content was not appreciable. It
can also be concluded that fresh bile contenCafla catla and Labeo rohitashowed remarkable antidiabetic
activity along with certain level of antibacterittivity. However, more investigation is necess@argonfirm the
antidiabetic and antibacterial activity of bile ¢emt of Catla catlaandLabeo rohitaand to purify and characterize
the active components.

Table 1: Physicochemical parameter of crude bile edent of Catla catla and Labeo rohita

Crude bile content Colour pH  Specific gravity Rf value
Spot A SpotB Spot C
Catla catla Reddish brown 5.7 1.09 0.09 0.16 0.33
0.23 0.46 0.89
Labeo rohita Reddish brown 5.8 1.10 0b8 019 0.2¢

0.30' 0.48 0.97

Slica gel G used as stationary phase to determfnaRe.
Moblie phase ®Ethyl acetate : Water (1:1)? Butanol : Water : Dioxan (2:1:2)

Table 2: Absorbance of freshly collected bile conte of Catla catla and Labeo rohita at different temperature and at different time
interval at their Amax

Temperature Time (hour) Absorbance
Catla catla (\max =580 nn) Labeo rohita (Amax =470 nn)

1 0.63 0.08

oeC 2 0.63 0.08
4 0.63 0.08

24 0.19 0.04

1 0.63 0.08

4°C 2 0.63 0.08
4 0.24 0.05

24 0.19 0.04

1 0.63 0.08

37.7°C 2 0.19 0.06
4 0.11 0.05

24 0.04 0.03

1 0.19 0.07

50°C 2 0.09 0.05
4 0.08 0.02

24 0.04 0.01

0 0.63 0.08

Room temperature (27-28°C) 1 0.63 0.06
2 0.21 0.05

4 0.13 0.03

24 0.09 0.01

Table 3: Antibacterial activity data bile content o Catla catla and Labeo rohita

Crude material/Drug  Zone of inhibition in mm againg bacterial strains (Mean+SEM)

B. pertussis S. aureus E. cali V. cholerae
Bile (Catla catlg 13+0.9 9:0.8 1311 161.3
Bile (Labeo rohita 14+1.2 12:0.9 121.0 1.4
Tetracycliné 23+1.1 24:1.4 24:1.2 231.0

DMSO used as solvent. Values are expressed as Bgaik(n=6)
*Tetracycline used as standard at a concentratioRQgfug/mL.
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Table 4. Antidiabetic activity of crude bile conter of Catla catla and Labeo rohita

Sample and concentration Route of Observation after time in Percentage of Diabetes reduced (Mean
administration hour SEM) (n=6)
4 54.08+ 0.329
Intraperitoneal 6 64.88+ 0.529
Bile of Catla catla (100% 24 76.94+ 0.235
concentration) 4 28.10+ 0.222
6 39.00+ 0.422
Oral 24 53.47+ 0.447
48 74.62+ 0.202
Intraperitoneal 4 45.06+ 0.911
6 57.26+ 1.021
24 65.76+ 0.753
Bile of Catla catla (50% 48 75.56+ 0.433
concentration) 4 25.02+ 0.721
Oral 6 32.42+ 1.092
24 44.81+ 0.810
48 72.57+0.284
Intraperitoneal 4 77.82+ 0.49
6 78.67+0.33
Bile of Labeo rohita (100% 4 50.41+ 0.39
concentration) Oral 6 57.27+ 0.44
24 75.98+ 0.22
4 45.93+ 1.02
Intraperitoneal 6 50.08+ 0.75
Bile of Labeo rohita (50% 24 74.98+1.11
concentration) 4 37.40+ 0.56
Oral 6 40.83+0.79
24 61.43+ 0.28

Values are expressed as meantS.E.M (n=6)

CONCLUSION

This study suggested that bile content of bothhfresiter carps can be utilized with its medicinapartance
particularly in bacterial infection and diabeticndition, though further research obviously may leeassary for
dose fixation and identification of active constits.

Acknowledgement:
Authors are thankful to RIPSAT, Agartala, TripulfdDIA for helping us to complete the above study.

REFERENCES

[1] Chandra, S. In: Ray Chaudhury, R. and Rafei, U. BHitors. Traditional Medicine in AsiaWorld Health
Organization, New Delhi (Regional Office for SolEast Asia), 2001, 135-158p.

[2] Xie, Z. In: Ray Chaudhury, R. and Rafei, U. M. ted8. Traditional Medicine in Asia World Health
Organization, New Delhi (Regional Office for SolEast Asia), 2001, 115-134p.

[3] Anonymous.Census of India Provisional Population Totals, Figs at a glance TripuraAccessed from
http://www.tripurainfo.in/Admin/ATripura/Censusl1ithon 4 March 2012.

[4] De, B., Debbarma, T., Sen, S. and ChakrabortgZtRrent World Environmemg01Q 5: 59-66p.

[5] Sen, S., Chakraborty, R., De, B. and Devanndninti Impact: Ethnopharmaaady, 2011, 2: 12-16p.

[6] Sanyal, B. and Chatterjee, An Introduction to BiologyOriental Book Company (P) Ltd., Kolkate995

[7] Chandy, M Fishes 1*' edn, National Book Trust, New Delli994

[8] Kris-Etherton, P. M. and Harris, W. Sirculation, 2002 106: 2747-2757p.

[9] Malasanos, T. H. and Stacpoole, P. Dlabetes Carg1991, 14: 1160-1179p.

[10]Bahl, B. S. and Sharma, A. Mdvanced Practical Chemistry (Part-}0" edn, S Chand and Co. Ltd, Delhi,
1997

[11]Sethi, P. D. and Charegaonkar, IBentification of Drugs in Pharmaceutical Formulatis by TLG 2™ edn,
CBS publishers and Distributors, New Dell999

[12]Poddar, S. N. and Ghosh,Bactical Chemistry4" edn, Sree Biplab Bhowal, Kolkatk998

[13]Sharma, P. K. and Dandiya, P. Biochemistry and Clinical Pathologp™ edn, Vallabh Prakashan, Delhi,
1996

[14]Skoog, D. A., Holler, F. J. and Crouch, S. Rrinciples of Instrumental Analysié" edn, Baba Barkha Nath
Printers, Haryan&007.

111
Scholars Research Library



Biplab De et al Cent. Euro. J. Exp. Bio., 2012, 1 (3):107-112

[15]Pelczar, M. J., Chan, E. C. S. and Krieg, NMgcrobiology, 5" edn, Tata Mcgraw Hill Co Ltd, New Delhi,
1993

[16]Kunar, S., Rashmi and Kumar, D. Evaluation of aabdtic activity Euphorbia hirta Linn. in streptdéaoin
induced diabetic micéndian Journal of Natural Product Resour¢@81Q 1: 200-203p.

[17]Pillai, K. K. and Qudry, J. Biochemistry and Clinical PathologZBS Publishers & Distributors, Delli995
[18]Hofmann, A F. and Eckmann, Proceedings of the National Academy of Sciences, %86 103: 4333-
4334p.

[19] Anbuchezhian, R., Gobinath, C. and Ravichandranysrld Applied Science Journ&011, 12: 256-260p.
[20]Rybin, V. G., Shul'gina, L. V., Kuklev, D. V., ByVéseva, T. M., Blinov, Y. G., Davletshina, T. And
Akulin, V. N. Applied Biochemistry and Microbiolog200Q 36: 425-428p.

112
Scholars Research Library



