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‘The effect of curcuma longa extract and significance of mordant as an
alternative for eosin in H and E: A comparative study
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A comparative study
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ARSTRACT

Background and Aim: Hemaimoylin angEcsin (H 2ndE) skaining iz acommon
and mutine staining method used in Hislopalhology. In'origin, Hemainaylin
nafural and Egsin = a synthetc dye. Synthelc oves ae widely-accepled due o

it= =tning effcsncy. Hovever, due 1o synthetic and inxic propertes, nalural

allemalives have gatned Importance. In Ihis present shudy, Curuma Longa
rhizome (Turmenc) edracl with and without mordanl 3 axamined'as 2 naluRl
substitute forEasin inH andE staming. Tnis sludy assessed the stzining quality
of Tumaric  and T) compared 1o Eosin (H an0 £ and the signihcance of
mocdant in H and T slaining. Malerials and Meihous: A comparaiive stutly is
condicted In 2Hislopathtlogy aborainry in a igtliary cae hosplial. Five Esue
specimens were coflecied and stained with H 3nd T wiih mordant H and T
withaut mpréant, and conventonal H andE stain. Two independen! pathologsts
examined e guality of each stain. The resulls are graced as exxellent, good,
‘and ponr, Thess esulls 2e slatistically com pared and Resull:Staming
-quality of Turmere and Easinare comparatie o each ogther. Al the sama fime,
TurreaT gves veloweonr msesdof pnk mEosin. The e3ull 350 shows 1hat
the adgition of mordsnt in Turmenc signdcanily impmoves the staining quaily
Interpretation and Conclusion: Turmeric with mordant can be used as an
ailernative siain o synihetic Eosin inH and E staining

KEY WORDS: Eosin, HandE/ H and T, natural gyes, furmeric

INTRODUCTION

In the ers of slobal warming and ecological crisis, the curment slobal intecest in mring
biodezredahle meterial) and natweal dyes/stains Bas evoked cuzfosity to explors it
staining #fficecy in vadous staining methads ¥ Dus to the nentowic effects vareus
paturz] dver aee need for coloring texbilsy drmsr copmetics, ete I Bstopatholosy,
varons natural dves iuch ar Hemstoavlin, Sefon Camme; elo, ave used in different
staiming mathods. Purified alcaholic extct of Curcima L (€ Long| 45 used
e natnra) ltersative in different 1taiming experimenty -In 2413 Sachin Kumss atal®
showed that puzified e thamp o exkact of € Loz 5 staining maction:n ssmalsr to Eeain
except for it Intenmevellaw calor

€ Lons [Turmesic] i 3 comman ipice wed in cu=its and fod additives, slo wed
a3 a digtay pizment C Lonz contaims flavensidy, which are typically polyphenakic
campounds. Phenols are acidic in nature; kerce, © Lengs has the shility to stain the
basic parts of the call %
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He matoy lin 2nd Essin (Hand B} staining
is the majzz marphologiral stzining
methad wied in Histopathalony, which
uses e dvesr Hematexylin and Easin
The noclesy siain Hemutawilin i 2
natuzal dve, wheress the crboplesmie
stain Eosin s yynthetic in orisin Although
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synthetic dres = efficiznt in their coloring groperty, they ma
caus2 differnt ervironmental probiems end are harmfil
human beings and amimal: Hencs, thare s s nézd to find s 5afe
alterrativa for srothstic dea ™7

This study aimzd to compare the stafnineefficacy of Turmezic
with the synthetic Fosin in'H and E faimies snd asiess the
effect of mozdant (potsrsiom slum| m Tommeric reagent
Casteffectivanes: iv ancther imporiant sdventaze of Tummeric
campaced 1o Eorin &g of current (Mach 3027 muasket in Kemals,
Indis, 15 g of Eesimyellow and Turmesic cosbs opeas Rz 204
sad Rr. §, respectively. This market price shows that the cost af
Essin it riznificantic hizh 2 compared to Tormeric

MATERIALS AND METHODS

Ths comparative ttudy is contucted in the Histopathology
[zheratory of & Tertiary Healthears Cantrr in Kerals India
Esperiment are candncted affes instiintisnsl sthival commifize
appraval '

Methods of preparing turmeric stain

Initially, Turmeric pitczy-ate dried znd powdered mine-a
blender Fifteen zm turmsric dolotion I prepared by disyolrins
13 =i Hirmeric pewdes {d 100 mL.70% &lcohol Another
solution it prepazmd with70% alcshol tatarated with potassium
aiunt (mordant).®

Methods ol preparing eosin stuin
1 #m®% of alccholic Eorin & prepared by mixisg 1 =m of
commasrcially availshls Evtin powder with 100 mL of alzo bl

Methods of preparing harris hematoxylin stain
25 gm Hemstoxylinis disteived in 80 mL 2lcohol and 10 zmalum
in 300 mL hotwater Thess firo solutons are mived and heated
up tn its boiling point Later we added 13 pm mencuric moide
and cooled it rspidly. Additional 20 mlof glacial acetic acid f2
gdded to improve the auclear itaining property of the mixtore

Stmining precedore _
H and E staining: The tissoe sections are depamifinized in

twe changes of xyleme for 10 minutes sach Then tiust am
by dmated in descending saday [85%, 900, and 30%) pf alcahel
end finally with watez Nuclesr sizining s performed in Hamhy
Hemaiexy lin yolution for 1 minuiz. Aftes thet the metiom were
swashed wwith water 2nd differentinted in 1% szid aléchol This
is follyized by Hliing In rannine tap \eater dnd then deby dmsted
with 859 -sleoho]l The sectioms ar counteritained with Easin
for 4% szconds and debydmated in 8scending srades of sleohal
Finally, the rtsined section sre clesredwithsrlens and mownted
in Dibutylphthslats Polestyrene Xylane (DFX) S

Hoand Tstuiming: Hemstoy lin snd Tormenc (H asd T) @ mms
was performed by the tame method with § minutes in Tomeric
imeirad of 25 ecords in Basin imthe shoremenbioned Hand E
TiEfmine. R

The singy i caried st am the tissoe specimen feczirzd =t the
Histepatholozr labomatorr. Fire tipes of thiue sectioms were
considered: (1] epitheliom {fii mescle, [ collaten [} bom.
and jv| adipsss tivyues. In thiv sxperimant three 16t of sach
Hisus trpe are collected, ons for H and E =nother one for Hand
T. and afinal 16t for Hand T with merdest Fack g6t containg
20 sections of & particular it trpa.

Each setof tissne sections ir sfamed writh Hand £ Hand T
with mordant snd Hand Twithout mordart sepurately. Two
independent pathalozists examined the sfained rmearn under
the microzcape and evalnstd the staiming quality. The staimine
qualify & aszssed using the followine pradine coitema @

Poor [F|: Refen to difficalty in appreciating & particuiar tissus
Joucinme:

Good [GI: Fefens to tofficient’y appresiste & particnlar Hisus
JECiure

Eczllent |E: Befn to fins spprecistion =f & particular tings
ttruciore.

Patholopist's roores are summedup for each five Hysue trpes and
statistical sismificance b studied b appiving Chi squars f3t

RESTLTS

The prasent study compered the stsiningy gualite of Turmerie

and ths impact of mordent in H and T stainine with Hand E
stainirz Each staining tschniqueis conducted and examissd on
all fira sforemzntioned tirue frpes Fackl staingd tissme raction
it ¢xamined b &vo independent pathilogist. H and E staining
1hates bluescolored moclem snd pink colomd crteplam while H
and T shows bluscolored muclenr snd vellow colomd ortoplasm

Tahles 13 dapict the examined result fom Hand E Hand T
snd H snd T with mordent foz collsgen, _mmdz, !pithuimm
atipess, and home fisuwr texpectiely. Fizure: £3 represent
the microscopic picture: of Hand Estaining and H and Twith
mardant stEning

DISCTUSSION

Usinz eco-frisndlr natural altemnarives vill help to diminish the
ure of yrothetic/artificial dyss in the lshoratory. Thessby, we can.

Figure 1 Mizroscopic image of callagen
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Tabls Lt Comparizoh of Hand £snd H and T s=ning
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100% @R OH O0%
HIAT g aF X 39
Mmdz  HandE F 4 ¥ =\ e wom
Hlhsat B = 3 =
EphFzilum W ang £ - T @ 1 2 'slEd <0om
I SR Tl 0o
HEnET a % = 3
A% ESR ISH LO0R
Afiposal  HapdE g @ 4 @@ SE <0m
g = 50W 30N O 100W
HanaT 5 s o= o
Bsne  fesdE = = g T} e «om
Hand T g & = 3p
) ‘ox b Ibow I0BW
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Exre Handz I s 8 % &y «oom
" % 1% G 100w B
' oand T with .- im 2 ==
mardagt D S0M 18w Soae
ESestprt, £ 20, #Foor

ridocs the envizonmental pollution and harmful effech on leing
thines. Altheurh fistumsl dras such & Hematiwslin Caming,
Saffron ste -sre med in diffsrent medicsl lshomatore 1taining
methods, the numiber of netural elternatives i lasy m compared
te trnthete dres

Essimirone of the most commanic ussd rrnthebic dyes fnvarions
staiming methods. Fosin shows excellent siaining gualily and &
ewidslr zccepted ortaplarmic stain However Easin bar mamy

tide effects; it i 2 1hin eve moow mrmbram irritant, znd
inzertion may ceme manres bradache, double ririom ete 112
in Birtpathology, Eotin i maink nsed in combination with
Hematreylin (Hand £ staining) In this stndy, Tormerie extmctis
ured as an alterrstive for Eayin ko Hand E st=ining The staiming
qualite of Hand Twith aud witheut mordant are asseased and
cunipared ivith H and E stzining

Three 12ty of five shovementioned thrue stractures sve ronsidsred
i Elhlmmfhmqﬂﬁﬁi}‘ Out of three f2hy,
the firvt 52t i sizined urin: H and T the next wine Hand
T swith mordant snd the finsl st iy stained wsine Hand E
staining tschnigques Eack sat contaimy 100 tisue sectivns that
includs 20 sections of specific Hiue trpes. Toro indspendent
patholozitts performad the micmicopic sxamination of thess
st=ined Hurte secHon, Tha & qualite it aisessed and
rraded &z Excollant Good orPooz The sgreement bateeen two.
pathologist sobssrvations bt ::ﬂisﬁ:‘a'!lg-:tmng. The grade: from
Both: y-aﬁu-_h;irh zre surmmed up, and painvise comparisan ef
diffesant stainine method it performed The Pealne v <001
forsack comparizor. The sitivtical anslvris & performed nring
Chesguare tert The celenlsted results are wad to compare:

Turmeric's :tni:uﬁag'qﬁ!!ilj’t:l}hﬁu‘u [cefor Tables 1-3]

The rerult shows that Turmeric staize the tissue structures
aimilar ta thet of Easin Turmesic imparts yellow coloz instead
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Figura 51 Micrascopic image of bans

of pink by Essin Tiwa trpes of Turmeric reazent were med m
Hiand T staining: (il Turmezic with mordant and (i} Tommesic
withaut merdant Turmeric incarpozated with- mozdant shows
better staining quaiity than Turmazic withsot mardant When
Turmsric i1 wed alone, the stain gets wathed out during the
final debw dration and claaring step; This wach-out problem may
l#ad to fading of crioplatmic stain Merdant (potmsinm siumi
inmressee dre ﬂlﬂ!l’[!!ll;! with the tisses tiructurs and reduces
the la1: of siain during the fmal steps. Himre, the sddition of
Amarns the five thaue trpes, collazen misele snd epithelium
shove more gualit siinies whee comnparsd to siipose thyue and
bone In collszen muicle snd epithelitom 23% to 30% thspe
sectinny shone exed [lent stxining qualit in Hand T staminz with
mordant, whezsas In H and T stain without merdast majority
cfthe tiziue rectism are gr=ded good snd fw of the epithelium
secHons show poer staining qualite. Mgorily ofths Brrde 1ectiom
stained with Hand E 1how exceliant staining quality.

fnadipose tirue, 30% of the tissne s2ctions thow excellent and
pemaining % 1 how good staining quality with Hand Estaining
Hundred pereent turus sections are graded goadin H and Twith

mprdant stzining Wheress in H and T icithant moerdant, onky
23% shewr #ood 1oares '

Incats of hore 73% showexcellentstaining quslite with Hand E
stainimy. H and T stsininy with mardant 1hwes good guakite
stzining in mere than BO% tissue 1ections, whesess Turmede
without maordant 1taini-poarly

Earlierstudies 1 how that many natura! sltermative: canbewsed =
a oytoplasmic stain instead of Eosin & similer study conducted
by Surrmvamhi efal™ shows thet Corcuma fonza extract (Haldi
can- e usad 31 3 iafe, eco-foendly nstuse!l orioplamic =i
They emphasized the impertance of Haldi in terms of i cont
and sraiishilir. They cancluded that Haldi could be sn effactive,
eco-foendly, and safe tobittute forEaiim an expentive nmthetic
dre compared to Haldi Ther alio found thet elthough Eatin is
ths st efficien! ounterstain for Hematoxylin Tormeric zan
also be wed 5t & adequate substitute far Eozin

Abmabiam etal™ compared the staining ¢ Hiracy of Tormeric and
Eotin using fico different eximition methods For Tormerie
ther wéd marerstion and 1oxhlet extraction methady In these
misthads tissue sectisns sinined uring the maceration technioue
shove better rtaining thas the joxhistmethod Using these resilts
ther concluded that tmrmerie ectract could be used a1 anefficient
cytoplasmic stxin instrad of Eozin

A similarstudy canduetad by Rubins =¢2! ™ nied 15 gm Tommerie

70% ‘aicoho! in plsce of Eosin in H sdd E staining They
conchuded that althongh Easin i1 awidely sccepted ortoplasmic:
dve. but dur to i yrnthetic #ffect, Turmenic can be wad2: 2
tafe natmra] alisrnative:

Apart froms Turmesic, many other natural alternatives 1uch
as Gingez, Hibjrcur, Cola oot and Santan flowses etc,
afz2 expidimentsd av substitmies for symthetic dy2s % o
2413, Sudhakeran et 2!P¢ condnotsd 3 rimilsr study wring
Girzer [ Zmnziber offichsls Resvos extrazt They alio compared
thz 1tpining quality of Gingzrwith Curcmmin. The results indicate
that both dyes ttain the sytoplaim and Gineer thows Better
reactinn tham Carcumin. Similard, they 2lss comparsd the shelf
1ifs of Gingerwith Ciirmumin The study shows thiat Gitsger axtrt

CONCLTSION

Artificgilsynthetio agenty are widely wed in variows fields for
differsat sxpesiments snd spplieation: Msdical laborstosias
are ane of the beat exsmples of these rrnthatic agenfs nsage.
Viarioms chernicals and dies sre wsed in lsborstories for dingnestic
purpose, In performance, they show high goality, but on the
otber hand there chernical: are:oneof the mafor resvom for
slobe!l yearminz snd meny sooiogical problsmu Amons there
vatonrdyes, weconndered Tosin, & msjor synthatic dre wmed
in Histopathalogy. Tosin 4 one of the fest orioplasmic itaing
and it used iz combinationwith H and £ In this study, we nzed
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Turmeric fwith andwithsut merdand! in plare ciEorinim Hand £
stainitiy Chmparine the staining qualite with Ensin Tummeric
shows & similar result sceept for the vellow coloration instzad
ef pink Incorporation of mordant with Turnseric improves the
stainine gualite over Tormerie The exporimints] ooty and
discnssion concluds that althatzh Foyin thews hetizs staihiny
guoality, comiderinz the hermfal e ffsctof synthetic dys: [Ensind,
Turmeric can be arsd & an efficiant natural 1afe: eco-foendly,
ead corteflective subrtituts or Emin
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