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ABSTRACT

The proliferation and inhibition (anti-proliferati of human white blood cells in vitro model frorh Zhai
mimosaceous extracts were investigated. The reshltsved that plant extracts of Albizia lebbeck @énth.
branch, Adenanthera pavonina L. leaves, Cathormimbellatum (Vahl) Kosterm. leaves, Albizia leblo@bds
(DC.) Benth. bark, Albizia lebbeckoides (DC.) #erranch and Acacia catechu (L.f.) Willd. brarstimulated
white blood cell proliferation at 50.88, 40.10, 34, 30.83, 24.81 and 24.81 percent respectivelylewslant
extracts of Albizia procera (Roxb.) Benth. barktdfia rheedii Spreng. pericarp, Acacia farnesaniarfl) Welld.
Twig, Parkia speciosa Hassk. pericarp and Acacigechu (L.f.) Willd. leaves inhibited white bloodllce
proliferation at 24.56, 20.05, 17.67, 17.17 and5¥4percents respectively at concentration2Bml. This study
found that tannin contamination which was foundalhplant extracts had cell proliferation activity4.79% at
concentration 25ug/ml. However, there was no correlation between @ebliferation activity and tannin
concentration in plant extracts. These findingsgasy that tannin may interfere the cell prolifecatiactivity in
plant extracts and should be considered for fuittgly in vivo model test of their activities.
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INTRODUCTION

Cell proliferation is increased in cell number agsult of cell growth and division. The accurassessment of cell
number and cell proliferation is useful in many Higontent assays and is a key readout in cytotogicand
apoptosis applications. Cell proliferation is ats@ery sensitive indicator of cell stress sinceeduires intact cell
structures and function [1]. The biology of ceNidion, differentiation, and apoptosis is exceedirsgmilar in both
normal and cancer cells [2]. Fundamentally, canseas disease of uncontrollable accumulation of eleells.
Abnormal cell proliferation is necessary, althowdten insufficient, for tumorigenesis. It is inceeal in tumor cell
number, and thus tumor burden that ultimately antofor the adverse effects on the host or humadedd, the
goal of most current cancer therapy is to redueentimber of tumor cells and to prevent their furdkecumulation
[3]. Many cancer research studies have been coadugting traditional medicinal plants in an effartdiscover
new therapeutic agents that lack the toxic sidectdf associated with current chemotherapeutic aganth as
phenolic acid, flavonoids, tannins, stilbenes, amimoids, coumarins, lignans, quinines which hangoaidant,
anticarcinogenic, or antimutagenic and anti-inflaaony effects [4]. Tannin is a substance found anyndifferent
plants. Tannins are polyphenols that are obtaimedh fvarious parts of different plants belongingntailtiple
species. The most abundant polyphenols are theeosed tannins, found in virtually all families dapts in the
tree bark, wood, fruit, fruitpod, leaves, and roat&l also in plant gall comprising up to 50% of ting weight of
leaves. Tannins have benefits on antiseptic, aati{], antibacterial [6], anti-parasitic effec{g] (Kolodziej et al,
2005) and anti-inflammatory and antiulcer actigt{8]. Although tannins showed strong antioxidardperty for
possible therapeutic applications [9], the high eda$ tannins was toxic for human and animal by qrot
precipitation [10,11]. Our previous study reportbdt some Thai medicinal plant such as mimosacgbarsts
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showed high antioxidant andglucosidase inhibition activities [12]. In additiothe recently study indicated that
Thai mimosaceous plants which contained high aitaox activity as demonstrated by Heinz body intiipi
activity [13]. Therefore, the tannin concentratadrall extracts should be investigated in paralléle screening data
of Thai mimosaceous plant extracts on human bl@didocoliferation is still lacked. Therefore, theraof this study
was to investigate twenty-one Thai mimosaceoust@atracts on the activation and inhibition of humahite
blood cell proliferation compared to tannin concatibn for future therapeutic applications.

EXPERIMENTAL SECTION

Sample preparation

Twenty one Thai mimosaceous plants were separatpdri of stem, bark, branch, leaves and twig aretidn air.
They were grounded and keep in room temperatureetimahol extracted by soxhlet's apparatus for Srdiau
solvent colorless. The solvent was evaporated tary@vaporator and stored &CA4until cell proliferation analyses.

Cell proliferation activity

PBMC (Peripheral Blood Mononuclear Cell) preparation

Human whole blood (10 ml) was gently washedhw20 ml of PBS (phosphate buffered saline, $rjution

and centrifuged at 800 g, 25 °C for 15 mirfteAdiscarded the supernatant, the washed blood meesuspended
by PBS (1x) solution. The whole mixture wasntfye overlaid upon 20 ml of lymphoprep™ d<@dn, prior

placed in 50 ml-centrifuge tube. The tubeswaentrifuged (800 g, 25°C) for 20 min and timéxture was
separated into 4 layers from top to bott@s, plasma, PBMC, lymphoprep™, and red blamls,

respectively. The PBMC layer were carefullynsferred into a new 15 ml-centrifuged tubd dren washed
with 2 x 10 ml of PBS (1x) by gently mixingnd centrifugation at 300 g 25°C, for 10 nihe pellet
residue was re-suspended with 0.5 ml of vmgrkRPMI-1640 medium.

Cell culturein herb extracts

The PBMC was cultured in 100 ul of RPMI-164rking media (1% pen — strep solution ar@bbe2fetal
bovine serum in RPMI-1640) and each herb ektimas added 25 pg/ml of the medium inheaell. The
PBMC was prior calculated to add in for ad 00,000 cells/well. The micro plate wasuinated at 37°C
5% CQ for 72 hr, and was gently mixed 2 timetag.

XTT cell proliferation test
After incubation for 72 hr, the cultured Wwebas added by XTT working solution 20 plAiyegently mixed

and incubated further for 4 hr in the refragtéon (4°C). The absorbance at 450 nm and 690 ene wecorded
using ELISA reader. Calculation of the inhibitiparcentage was done as followed:

AOD = ODjys0 nm- ODego nm

% Inhibition = [AODcontroI' AODunknowr] X100

AODcontroI
where:
oD = Optical Density
Control = The well cultured without herb exdis

Tannin Analysis

Tannin analysis was conducted following the modifieethod by Hagerman and Bulter (1978) [14]. Akl
extracts were dissolved in 10% ethanol andu6f the solution mixed in micro plate with 28 of ferric chloride
(1.6 mg/ml), and added total volume to 20(y buffer. Then, the mixtures were incubated AC3for 10 min and
stood for 5 min and then quantified by measuringjgctrophotometer at 510 nm.

RESULTSAND DISCUSSION

The scientific name and used part of mimosaceoastg| yield and tannin concentration of plant esteavere
shown in Table 1. Most of high yield plant extraatsre bark and leaves. The plant extracts at cdredén of 25
ug/mL showed thaflbizia procera(Roxb.) Benth. barlkEntada rheediSpreng pericarp Acacia farnesandLinn.)

Welld. twig, Parkia speciosalassk. pericarphcacia catechyL.f.) Willd. leaves Archidendron jiringal.C. Nielsen
seed coatParkia speciosdlassk. seed coaXylia xylocarpa(Roxb.) Taub. stem andylia xylocarpa(Roxb.) Taub.
bark had inhibitory cell proliferation at 24.56,.@8, 17.67, 17.17, 14.54, 12.66, 12.16, 7.39 afd percents
respectively while they had tannin contaminatioB@00, 250.00, 58.00, 250.00, 167.00, 83.00, ¥5GL00.00 and
350.00 mg/g respectively (Figure 1). In additigdbizia lebbeck(L.) Benth. branchAdenanthera pavonina.
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leaves, Albizia lebbeckoidegDC.) Benth. bark,Cathormion umbellatum(Vahl) Kosterm. leavesAlbizia
lebbeckoidegDC.) Benth. branchiAcacia catechy(L.f.) Willd. branch,Pithecellobium dulceBenth. barkXylia
xylocarpa(Roxb.) Taub. leaveSamanea samafdacq.) Merr. leave£athormion umbellatum(Vahl) Kosterm.
bark, Samanea samaf@acq.) Merr. branch, arithtada rheediSpreng seed coat had cell proliferation activity at
50.88, 40.10, 34.34, 30.83, 24.81, 19.80,17.67,7,714.79, 14.79 and 9.77% respectively which theg tannin

concentration at 6.70, 1.70, 150.00, 250.00, 1733000, 13.00, 167.00, 17.00, 167.00, 42.00 and0®0fng/g
respectively (Figure 2). All plant extracts weraifid tannin contamination which it has activated padliferation

14.79% at concentration 2&/ml.

Table 1 Scientific name, Thai name, study part of plantsand per centage yield of plant extracts

Scientific name of plants

Used Part  %Yield of Pléttractiond (w/w)

Tannin concentration (mg/g plant extracts)

Acacia catechyL.f.) Willd. Branch 2.70 33.00
Acacia catechyL.f.) Willd. Leaves 16.38 167.00
Albizia lebbeckoideéDC.) Benth. Bark 11.04 150.00
Albizia lebbeckoideéDC.) Benth. Branch 3.93 17.00
Acacia farnesandLinn.) Welld. Twig 15.52 58.00
Adenanthera pavonina Leaves 20.72 1.70
Albizia lebbecKL.) Benth. Branch 3.40 6.70
Albizia procera(Roxb.) Benth. Bark 8.18 50.0
Archidendron jiringal.C. Nielsen Seed coat 9.01 83.00
Cathormion umbellaturtvVahl.) Kosterm.  Bark 11.41 167.00
Cathormion umbellaturfvVahl.) Kosterm. Leaves 11.25 250.00
Entada rheediBpreng Seed coat 4.72 400.00
Entada rheediSpreng Pericarp 1.60 250.00
Pithecellobium dulceBenth. Bark 3.94 133.00
Parkia speciosalassk. Pericarp not scale weight 250.00
Parkia speciosalassk. Seed coat 19.17 350.00
Samanea sama@acg.) Merr. Branch 4.46 42.00
Samanea samadacq.) Merr. Leaves 17.88 17.00
Xylia xylocarpa(Roxb.) Taub. Bark 22.69 400.00
Xylia xylocarpa(Roxb.) Taub. Leaves 19.44 167.00
Xylia xylocarpa(Roxb.) Taub. Stem 4.10 350.00

The extract ofAlbizia procera(Roxb.) Benth. barkhowed the highest cell proliferation inhibitior(@5%) whileit
contained low tannin concentratiqfi.7 mg/g). This finding supported the previous gagjion that 12-17% of
tannincontent of mimosaceous plant bark [15, 16] whickelated to rheumatism [17] and hemorrhage [185s It
considered useful in treating these problefibizia procera(Roxb.) Benth. barks medicinal plants used for tonic
and longevity with high antioxidant activity andmthine oxidase inhibition [19]. In addition, inhflain of xanthine
oxidase has been suggested for the treatment atitie@nd brain tumor [20]. The previous studywad saponin
in Albizia procera (Roxb.) Benth. barkand showed strong cytotoxicity against A2780 manmmakell line
[21,22].This bark is generally given with salt tater for buffalo drink as in Thai traditional meutie. In India, the
leaves are poulticed onto ulcers [1Bhtada rheediBpreng pericarp also showed high cell proliferation iritidn
(20.05%) with high tannin concentration at 250.0¢/grwhile the previous study &ntada rheediiSpreng. seed
extracts showed anti-tumor activity [23]. The egtsaofAcacia farnesandLinn.) Welld. twig andParkia speciosa
Hassk. pericarp had nearly cell proliferation intidm activity at 17.67 and 17.17% but the extra€tParkia
speciosaHassk. pericarp had higher tannin contaminatids0(@0 mg/g) than that ohcacia farnesangLinn.)
Welld. twig (58.00 mg/g). The tannins are widelgtdbuted in almost all plant foods, species whackording to
World Health Organization more than 21,000 planésteeing in use for medicinal purpose all aroureivwiorld. But
total phenolic content was mostly found to be nthen tannin in methanol extract [24]. For the reasannins had
toxic at high dose [11] and had activation of petliferation activity 14.75% at concentration ZFmL (Figure 2).
Some plant extracts had much higher tannin conataty, therefore it might interfere cell prolifei@t activity. It
might interact with active ingredients in the egteabecause some plant extracts suckrgada rheediiSpreng
seed coat an€athormion umbellatunfVahl) leaves had higher tannin contamination thay were lower cell
proliferation activity thanAlbizia lebbeck(L.) Benth. branch anédenanthera pavonin&. leaves. On the other
hand, tannin contamination of all plant extractswauch higher than those of tannin test (@amL), it may have
toxic effects at high concentration to human omn@ais. However, there was no statistical correlabetween the
percentage of cell proliferation activation andnimnconcentration as same as no correlation betweepercentage
of cell proliferation inhibition and tannin conceation in this study. The extracts Afbizia lebbeck(L.) Benth.
branch andAdenanthera pavoninh. leaves showed high cell proliferation activity50.88 and 40.10% with low
tannin contamination at 6.7 and 1.7 mg/g., Batada rheediiSpreng seed coat showed low cell proliferation
activity at 9.77% with high tannin contamination4®0.00 mg/g. As the same reasaAibizia lebbeckL.) Benth.
branch andAdenanthera pavonind. leaves may useful for wound healing. The prasictudy showed that
biochemical contentsf Albizia lebbecKL.) Benth were responsible for anti-helminticigity [25] and treatments
of cough, abdominal tumor, flu, lung problems, guitis, inflammation [26,27]. The Extracts &f. lebbeckstem
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bark contain tannins, flavonoids, anthraquinonegosins, steroids, terpenoids, and coumarins whatblanolic
extracts and petroleum ether were tested agaiostnfiodels of inflammation in rats [28, 29]. In atilol, the bark
of A. lebbeckhas been reported to a possess depressant of lceatv@us system. [30]Albizzia lebbeckis
traditionally important medicinal plant in many ayedic preparations [31].

Adenanthera pavonina. has been used as traditional medicine for thattnent of asthma, boil, diarrhea, gout,
inflammation, rheumatism, tumor and ulcer, and alsed as a tonic, antibacterial and antifungal egf32-36].
There are lack of phytochemical screening, antiaxidand cell proliferation activities from plantteacts for
providing unlimited opportunities new drug [37]. & future development of the pharmacognostic armbfsherbal
drugs is largely dependent upon reliable methode®dor correct identification, standardization agdality
assurance of herbal medicine.
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Figure 1 Inhibitory cell proliferation of plant extracts
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Figure 2 Activation cell proliferation of plant extracts
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CONCLUSION

This study indicated thatlbizia lebbecKL.) Benth. branch anddenanthera pavonini. leaves could inhibit white
blood cell proliferation while they had low tannéentamination. This benefit may useful for therameaancer
application in the future. Moreover, the extradt@\thizia lebbecKL.) Benth. branch anddenanthera pavoning.
leaves showed high cell proliferation activity whimay benefit for wound healing. This study alsggested that
all plant extracts should separate tannin contatioindor future study of plant extract activities.

Acknowledgements

The authors thank the Surveillance Center on HeadthPublic Health Problems, College of Public He8&kiences
under Chulalongkorn University Centenary Academev&opment Project for financial support and prowid
laboratory facilities and instruments.

REFERENCES

[1] D Pande; R Negi; K Karki; US Dwivedi; RS Khani#D KhannaUrol. Oncol, 2013, 31(8),1561-1566.

[2] M Andreeff, DW Goodrich, AB Pardee, In: Hollafidei Cancer Medicine,"6 Edition, BC Decker, Hamilton
(ON), 2003.

[3] M Andreeff M, DW Goodrich, AB Pardee, In: Camddedicine, §' edition, BC Decker, Hamilton (ON2000.
[4] WY Huang; YZ Cai; Y ZhangNutr. Cancer 2010, 62(1), 1-20.

[5]L LU, SW Liu; SB Jiang; SG WActa Pharmacol. Sin2004, 25, 213-8.

[6] H Akiyama; K Fujii; O Yamasaki; T Oono; K Iwaiki, J. Antimicrob. Chemother2001, 48 (4), 487-91.

[7] H Kolodziej; AF KiderlenPhytochem2005, 66(17), 2056-2071.

[8] SMC Souza; LC Aquino; AC Jr Milach; MA BandeifdlE Nobre; GS VianaPhytother. Res2006, 21, 220-5.
[9] M Yoshino;K MurakamiAnal. Biochem.1998, 257, 40-44.

[10] Bate-Smith & Swain, In: Comparative biochemjisi/ol 1ll, Academic Press, New Yorik962, 75-809.

[11] Elvin-Lewis, Memory PF, Walter Hepworth Medical botany: plants affecting man's healit®77, Wiley,
New York.

[12] T Tunsaringkarn; A Rungsiyothin; N RuangrungdsiHealth Res2008, 22, 29-33.

[13] T Tunsaringkarn, S Soogarun, A RungsiyothirR@lasuwan]. Med. Plants Re2012, 6(24):4096-4101.
[14] AE Hagerman; LG Bulter]. Agric. Food Chem1978, 26(4), 809-12.

[15] E Rivera-Arce; M Gattuso; R Alvarado et dl. Ethnopharmacol2007, 113, 400-408.

[16] World Agroforestry Centre. AgroForestryTreetBlaase, A tree species reference and selectiore g20d2,
Available from: http://www.worldagroforestrycentoeg/sea/ Products/AFDbases/af/asp/Speciesinfo.ptip2%79
[17] PL Owen; T Johnsl. Ethnopharmacol1999, 64, 149-160.

[18] UR Kuppusamy; NP Da®harmacol. Toxicol.1993, 72, 290-295.

[19] Y Pongpiriyadacha; P Nuansrithong; N Sirinth@ech, Proceedings of #7Kasetsart University Annual
Conference2009, 94-102.

[20] E Kokoglu; A Belce; E Ozyurt; Z TepeleéZancer Lett.1990, 50, 179-81.

[21] M Abdel-Kader; J Hoch; JM Berger; et al.,Nat. Prod. 2001, 64, 536-539.

[22] FR Melek; T Miyase; NS Ghaly; M NabPhytochem.2007, 68, 1261-1266.

[23] LK Nzowa; L Barboni; RB Teponno; et aPhytochem 2010, 71, 254-261.

[24] N Tamilselvi; P Krishnamoorthy; R Dhamotharabal.,J. Chem. Pharm. Re2012, 4(6):3259-3262.

[25] MN Khan, A Hussain, Z Igbal, MK Khan, MS Sajilg. J. Sh & G. Sci2010, 5(1), 307-321.

[26] JB Lowry; JH Prinsen; DM Burrows, In: Foragee€ Legumes in Tropical Agriculture. CAB Internaité,
1994.

[27] JA Duke,Dr. Duke's Phytochemical and Ethnobotanical DatasasAlbizia lebbeck2008.

[28] Pal BC; B Achari; K Yoshikawa; S AriharBhytochem.1995, 38, 1287-1291.

[29] NP Babu; P Pandikumar; S IgnacimutBuEthnopharmacol2009, 125(2), 356—-360.

[30] S KasturevCT Chopde; VK DeshmukHl, Ethnopharmacol2000, 71(1-2), 65-75.

[31] RChulet; L Joseph; M George; P PradhhrGChem. Pharm. Re2010, 2(1): 432-443.

[32] A Ara; M Arifuzzaman; K Chanchal; Gho€§IK; et al.,Rev. Bras. Farmacogr2010, 20(6).

[33] HM Burkil, The useful plants of west tropicafrica, Royal botanical gardens, Londdi®94.

[34] JA Duke, Dr. Duke's Phytochemical and Ethnabatal Databases. Green Pharmacy Garden, F@008,
[35] KR Kirtikar; BD Basu, Indian medicinal plantsiternational book distributors, Indiz81.

[36] IM Watt; MG Breyer-Brandwijk, The medicinaldpoisonous plants of Southern and Eastern Afeicand S
Livingstone, London1962.

[37] R Saryam; C Seniya; S Khah,Chem. Pharm. Re2012, 4(11): 4695-4697.

511



