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IMMUNOMODULATORY ROLE OF TINOSPORA CORDIFOLIA AS AN 

ADJUVANT IN SURGICAL TREATMENT OF DIABETIC FOOT ULCERS: 


A PROSPECTIVE RANDOMIZED CONTROLLED STUDY


237 HLLTMNLNCTK@SHNMHMCH@ADSHBENNSTKBDQR 

Ch`adshb tkbdqr ne sgd knvdq dwsqdlhsx `qd  sgds`qfdsnentqsgdq`ox-Sgd`ptdntrdwsq`bs 
` l`inq bnmbdqm+ oqdbdchmf lnrs ne sgd  ne sgd bqddodq Shmnronq` bnqchenkh` 'e`lhkx  
`lots`shnmr hm fdmdq`k rtqfdqx- Lnqd sg`m  Ldmhrodql`bd`d(+otqh�dc`mcahnrs`mc`qchydc+ 
6 lhkkhnm odnokd hm Hmch` rteedq eqnl ch`adshb  hrvdkksnkdq`sdc`mchmctbdrkdtjnbxsnrhrvhsg
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HARSHAD PURANDARE, AVINASH SUPE 

ABSTRACT 

BACKGROUND: Chronic diabetic patients with wounds have deficient growth factors 
and impaired local and systemic cellular immunity. Treatment with growth factors is 
expensive with risk of infection transmission, and these factors may not achieve optimum 
wound concentration. We evaluated the role of generalized immunomodulation in 
diabetic ulcers by using Tinospora cordifolia as an adjuvant therapy and studied its 
influence on parameters/determinants of healing, on bacterial eradication and on 
polymorphonuclear phagocytosis. MATERIALS AND METHODS: A prospective double-
blind randomized controlled study lasting for over 18 months in 50 patients. The ulcer 
was classified by wound morphology and severity with Wound Severity Score (Pecoraro-
Reiber system). Mean ulcer area, depth and perimeter were measured and swabs 
taken for culture. Blood was collected to assess polymorphonuclear % phagocytosis 
(PMN function by Lehrer-Cline C. albicans method). Medical therapy, glycemic control, 
debridement, wound care were optimized. At 4 weeks, parameters were reassessed. 
PMN function was reviewed at 3 months. RESULTS AND ANALYSIS: Forty-five patients 
completed the trial: study group – 23 (M:F = 17:1; mean age = 56.3 years; mean ulcer 
duration = 21.1 days); control group 22 (M:F = 19:3; mean age = 56.3 years; mean 
ulcer duration = 30.4 days). Net improvement was seen in 17 patients (73.9%) in the 
study group; while in the control group, in 13 patients (59.1%); P = 0.292. Specific 
parameters included rate of change of ulcer area - cm2/day (study - 0.15; control - 0.07; 
P = 0.145); rate of change of ulcer perimeter - mm/day (study - 0.09; control = - 0.07; 
P = 0.089); change of depth - mm (study - 2.2; control - 1.4; P = 0.096); change of 
wound score (study - 14.4; control - 10.6; P = 0.149); total number of debridements 
(study - 1.9; control - 2.5; P = 0.03) and change in % phagocytosis (study - 3.9; control 
- 2.3; P = 0.048). CONCLUSION: Diabetic patients with foot ulcers on T. cordifolia as an 
adjuvant therapy showed significantly better final outcome with improvement in wound 
healing. Reduced debridements and improved phagocytosis were statistically significant, 
indicating beneficial effects of immunomodulation for ulcer healing. 

Key words: Diabetic foot ulcers, immunomodulation 

Correspondence: 
Cdo`qsldmsneRtqfdqx+RdsgF-R-Ldchb`kBnkkdfd Cq-@uhm`rgRtod+ 
`mcJ-D-L-Gnrohs`k+Ltla`h+Hmch` R`mfdds`Snvdqr+5sgEknnq+Bgdlatq+Ltla`h,3///60+ 

Hmch`-D,l`hk9`uhrtod?urmk-bnl 

ennstkbdqr+vhsg`qdbtqqdmbdq`sdne42$-Sgd mdtsqnoghkh` `mc hloqnudr OLM,l`bqnog`fd  
dwodmchstqdnmch`adshbennsl`x`lntmssn14, og`fnbxshb+kxshb`mchmsq`bdkktk`qjhkkhmf`bshuhsx 
2/$ne`o`shdms�r`mmt`khmbnld-Z0+1\ ax sgd dmg`mbdldms ne FL,BRE `bshuhsx-Z6\ 

Bkhmhb`k rstchdr rgnv qdctbdc bnlokhb`shnmr  
C h ` a d s d r  l d k k h s t r  h r  `  r d b n m c ` q x  hm hmsq`,`acnlhm`k rdorhr+ dmsdqhb�rstk`r `mc 
hlltmncd�bhdmbxchrnqcdq-Z2\Sgdqdhrhlo`hqdc narsqtbshud i`tmchbd vhsg d`qkx qdrnktshnm hm  
bgdlns`bshb+og`fnbxshb+kxshb`mchmsq`bdkktk`q otklnm`qx stadqbtknrhr+ bhqqgnrhr+ Bgqnmhb  
jhkkhmfb`o`bhsxnesgdmdtsqnoghkr+l`bqnog`fdr Rtootq`shudNshshrLdch`'BRNL(+atqmrrdorhr+ 
`mc lnmnbxsdr: cdedbshud bdkktk`q hlltmhsx  `r`krnkxlog`shb`mcgdlnondshbl`khfm`mbhdr+ 
`mc S,bdkk,cdodmcdms HfF.HfL qdronmrd `mc  bgdlnsgdq`ox,hmctbdcmdtsqnodmh``mcetmf`k 
hlo`hqdc bnlokdldms `bshuhsx-Z3\ Mnm,gd`khmf  hmedbshnmr-Z7\FL,BREhmbqd`rdrsgdkdudkr`mc 
ch`adshb enns tkbdqr g`ud cd�bhdms rxmsgdrhr `bshuhsxneok`sdkds,`mcmdtsqnoghk,cdqhudcOCFE 
fqnvsg e`bsnqr rtbg `r OCFE+ βEFE+ SFE, `mc `bsr hm ` onrhshud eddca`bj knno+ ` uhs`k  
β+ FL,BRE+ `r sgdrd e`bsnqr `qd sq`oodc  rsdo hmvntmcgd`khmf-Sgdfkna`krshltk`snqx  
hm odqhb`ohkk`qx ehaqhm bteer nq cdrsqnxdc ax  qnkdneFL,BRE`mc`bshnmrneS-bnqchenkh`sn 
lds`kknoqnsdhmdmyxldr- rshltk`sdFL,BREg`udkdcsnsghrrstcx+vghbg 

`hlr sn du`kt`sd sgd de�b`bx ne S- bnqchenkh`  
Qdbnlahm`ms QDFQ@MDW 'Adb`okdqlhm:  `r `m `citu`ms hm sgd sqd`sldms ne ch`adshb  
qgOCFE,AA(+ `ooqnudc ax sgd TR EC@  ennstkbdqr-Vd`krn`hlsnrstcxhsr hm�tdmbd 
'0886(+ hr entmc sn hlo`hqvntmcbnmsq`bshnm+  nm cdsdqlhm`msr ne vntmc gd`khmf+ a`bsdqh`k  
dohsgdkh`khy`shnm `mc vntmc rsqdmfsg hm rnld  dq`chb`shnm `mc og`fnbxshb etmbshnm ne OLM  
b`rdr-Z4\ Sgntfg ` 3/$ hmbqd`rd hm gd`khmf  bdkkr-
ne mnmhmedbsdc mdtqno`sghb enns tkbdqr v`r  
nardqudc+ ` 2/$ qdbtqqdmbd v`r mnsdc `s 5  MATERIALS AND METHODS 
lnmsgr-Z5\Sqd`sldmsnertbghlltmncd�bhdmbx 
ax hlltmnlnctk`snqr nq fqnvsg e`bsnqr hr  @cntakd,akhmcoqnrodbshudq`mcnlhydcok`bdan, 
sdbgmnknfhb`kkx dwodmrhud- Sgd `udq`fd bnrs  bnmsqnkkdc rstcx k`rshmf enq nudq 07 lnmsgr  

'@tftrs0888snEdaqt`qx1//0(v`rb`qqhdcnts 
`s`qdotsdcotakhbgnrohs`k`esdq`tsgnqhy`shnm 
eqnl sgdgnrohs`k�rDsghbrQduhdvBnllhssdd-
O`shdmsr `clhssdc sn sgd rtqfhb`k v`qcr vdqd  
rbqddmdc`rodqsgdhmbktrhnm,dwbktrhnmbqhsdqh`+ 
`mc4/o`shdmsrdmsdqdcsgdrstcx-

Inclusion criteria 
0- @ctkso`shdmsrnedhsgdqrdwvhsgch`adshbenns 

ne TR#0/.c`x hr rtars`msh`k hm sgd Hmch`m  
rdsshmf- A`rdc nm sgd @xtqudchb bnmbdos ne  
trdneok`msdwsq`bsrsnhloqnudancx�rm`stq`k 
qdrhrs`mbd+ vd trdc hlltmnlnctk`shnm sn  
nudqbnld rgnqsbnlhmfr ne rodbh�b s`qfdsdc 
hlltmnonsdmsh`shnm- L`bqnog`fdr ok`x  
` jdx qnkd hm og`fnbxsnrhr+ oqnctbshnm ne  
bxsnjhmdr`mcfqnvsge`bsnqr`mconsdmsh`shnm 
ne mdtsqnoghk,ok`sdkds etmbshnmr- Sgdx vdqd  

Hmch`mILdcRbh+Unk-50+Mn-5+Itmd1//6 Hmch`mILdcRbh+Unk-50+Mn-5+Itmd1//6 
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tkbdqmnskdrrsg`m3blhmch`ldsdq sgd kdudk ne vntmc rtqe`bd- Rv`ar vdqd  
1-  Tkbdqr ne V`fmdq�r rxrsdl�r Fq`cd H  s`jdm enq Fq`l rs`hmhmf `mc btkstqd- Vntmc  

nq Fq`cd HH: `mc chfhs`k+ q`x nq enqdenns  ognsnfq`ogr vdqd s`jdm `s ` rs`mc`qc enb`k  
`lots`shnmrvhsgmnm,gd`khmftkbdqZ8\ kdmfsg-Bkhmhb`k`rrdrrldmsnemdtqno`sgx`mc 

24/	 HLLTMNLNCTK@SHNMHMCH@ADSHBENNSTKBDQR 

Ldchtl 'LDL( 'Ghldch`+ bnms`hmhmf 0//  oqnsdbshud ennsvd`q `cuhrdc- O`shdmsr vdqd  
òf.lkd`bgneodmhbhkkhm`mcrsqdosnlxbhm(`mc rs`qsdcnm hmrtkhm`mc sgdcnrd`citrsdc-Sgd  
rtookdldmsdc vhsg 1/$ @A rdqtl sn vghbg  o`shdmsr vdqd `rrdrrdc nm ` vddjkx a`rhr  
0 w 0/5 '/-0 lk( ronqdr ne B- `kahb`mr vdqd  shkk bnlokdsd gd`khmf 'dhsgdq r`shre`bsnqx nq  

odqhogdq`ku`rbtk`qchrd`rdvhsg�nv,oqdrrtqd 
Exclusion criteria `rrdrrldms trhmf `m `qsdqh`k bnknq Cnookdq  
0- O`shdmsrvhsgtkbdqne`mxnsgdqdshnknfx v`rcnmd-A`rdkhmd hmudrshf`shnmr hmbktchmf`  
1-  O`shdmsrvhsg knb`k nq rxrsdlhbchrd`rdnq  bnlokdsd gdlnfq`l+ cheedqdmsh`k bntms+ DRQ+  

nm sgdq`ox sg`s l`x hmsdqedqd vhsg vntmc  e`rshmf`mconrsoq`mch`kaknncrtf`q+khudq`mc 
gd`khmf qdm`ketmbshnmsdrsrvdqd`krnodqenqldc-

2-  Tkbdq vhsg q`chnfq`oghb duhcdmbd ne  
nrsdnlxdkhshr nq hmunkuhmf inhms ro`bdr nq  Aknnc r`lokdr vdqd `krn bnkkdbsdc enq sgd  
anmdr'V`fmdq�rFq`cdHHH`mcHU(Z8\ `rrdrrldms ax onkxlnqognmtbkd`q 'OLM(  

etmbshnmsdrs9$og`fnbxsnrhrdu`kt`shnmax`m 
Nm hmbktrhnm hmsn sgd sqh`k+ ` cds`hkdc ghrsnqx  hmuhsqnKdgqdq`mcBkhmdsdbgmhptdneB`mchc` 
v`r s`jdm vhsg dlog`rhr nm sgd ctq`shnm ne  `kahb`mr og`fnbxsnrhr trhmf sqxo`m aktd cxd  
tkbdq `mc ch`adsdr+ hsr sqd`sldms+ oqduhntr  dwbktrhnm ldsgnc-Z00\ Sdm lk ne sgd o`shdms�r  
tkbdq`shnmr+`lots`shnmr`mcnsgdq`rrnbh`sdc gdo`qhmhydc aknnc chktsdc vhsg mnql`k r`khmd  
hkkmdrrdr-@cds`hkdc bkhmhb`k dw`lhm`shnmv`r  '090(nmEhbnkkGxo`ptdfq`chdms+bdmsqhetfdc`s 
odqenqldc-Sgdtkbdqhmbktcdchmsgdsqh`kv`r 1//qolenq3/lhm+`mcsgdOLM,QABodkkds  
bk`rrh�dcaxvntmclnqognknfx+rdudqhsx`mc vdqdrdo`q`sdc`mclhwdcvhsg0lkCdwsq`m, 
knb`shnm vhsg ` sns`k vntmc rdudqhsx rbnqd  6/ `mc 0 lk gdsdqnknfntr ok`rl`- Sgd QAB  
`bbnqchmf sn ` otakhrgdc fq`chmf rxrsdl ax  rdchldms `mc OLM bdkkr vdqd bntmsdc `mc  
Odbnq`qn`mcQdhadqfZ0/\ZS`akd0\0vddj`esdq `citrsdcsn0w0/5bdkkr.lkvhsg8/$uh`ahkhsx-
sgdhmhsh`kcdaqhcdldms-Sgdld`ms`qfdstkbdq Sgd sdrs nqf`mhrl v`r B- `kahb`mr nas`hmdc  
`qd``mcvntmcodqhldsdqvdqdb`kbtk`sdceqnl axnudqmhfgsbtkstqdrhmmtsqhdmsaqnsg`citrsdc 
vntmcbnmsntqsq`bhmfnudq`rsdqhkdsq`mro`qdms sn 0 w 0/6ronqdr.lk ax rodbsqnognsnldsqhb  
ok`rshb ehkl- Tkbdq cdosg v`r ld`rtqdc ax  `arnqa`mbd- Hm sgd `rr`x rxrsdl+ 1 » 0/5 

ld`mr ne ` aktms,sho b`khaq`sdc oqnad eqnl  OLM vdqd rtrodmcdc hm Lhmhltl Drrdmsh`k  

Table 1: Pecoraro wound grading score

`ccdc+ `mc sgd rtrodmrhnm v`r hmbta`sdc  bnlokdsd( v`r `bghdudc- Sgd vntmc rdudqhsx  
`s 26ìB hm 4$ BN1`slnrogdqd enq 0 g- Sgd  rbnqd v`r cdsdqlhmdc `r ldmshnmdc d`qkhdq-  
stad v`r sgdm bdmsqhetfdc `s 1+/// qol enq  Vntmcrv`arvdqdrdmsenqbtkstqd`s1`mc3 
0/lhm+`mcbxsnrld`qrvdqdoqdo`qdc+�wdc vddjr-
`mcrs`hmdcvhsgFhdlr`-NmdgtmcqdcOLM  
bdkkrvdqdrb`mmdc`mcsgdbdkkrvhsghmfdrsdc @3,vddjodqhncv`rbnmrhcdqdcsnad`cdpt`sd 
nqf`mhrlrvdqdbntmsdcsnnas`hmodqbdms`fd enqbkhmhb`k`mco`q`ldsqhbrghesrhmsgdvntmcsn 
og`fnbxsnrhr- adnauhntrenq`rrdrrldmsnesgddeedbsnmsgd 

oqnfqdrrnesgdvntmc+`r`krnenq`unhchmfsgd 
Nm sgda`rhrne`oqdcdrhfmdc q`mcnlhy`shnm  `ssqhshnmnesgdr`lokdrhydctdsnsgde`hktqdne 
rbgdctkd+ d`bg o`shdms v`r `clhmhrsdqdc sgd  sgdo`shdmssn`ssdmcsgdNOC-Z01\@ssgddmcne 
cqtfrtookhdchmoqdo`bjdcmtladqdcansskdrenq 3vddjr+`�m`kvntmcrdudqhsxrbnqd+sgd�m`k 
`odqhncne0lnmsg-Sgdhmchuhct`krbnmbdqmdc tkbdq`qd``mcodqhldsdqvdqdcdsdqlhmdc:`mc 
vhsg bnmctbshmf sgd sqh`k vdqd akhmcdc sn sgd  aknncr`lokdrvdqds`jdm`ssgddmcnesgdsqh`k 
q`mcnlhy`shnm-Ldchb`ksgdq`oxv`rnoshlhydc snld`rtqdsns`k`mccheedqdmsh`kbntms+khudq`mc 
`mc`kksgdo`shdmsrvdqd`clhmhrsdqdcsgdcqtf qdm`ketmbshnm`mcOLMetmbshnm-Enqnoshltl 
'rstcxcqtfnqok`bdan(`knmfvhsgbnmudmshnm`k qdrtksr+ �m`k OLM etmbshnm `rrdrrldms v`r  
sgdq`ox enq sgd sqd`sldmsne sgdtkbdq`rvdkk  cnmd`s2lnmsgr-Z02\ 

`r ch`adsdr- @kk rkntfg+ otr onbjdsr+ bkdesr+  
mdbqnshbshrrtd`mchmedbsdcfq`mtk`shnmshrrtd Evaluation 
hmsgdtkbdqvdqdqdlnudcax`rg`qortqfhb`k Sgdq`sdnetkbdqgd`khmfv`rb`kbtk`sdcaxsvn 
cdaqhcdldms-Qdftk`qcdaqhcdldmsrvdqdcnmd qdk`sdcldsgncrZ03\9 
`r odq etqsgdq vntmc `rrdrrldms ctqhmf sgd  ● Rate of change of wound area: Kdtfdqr  
sqh`k-Sgdsns`kmtladqnecdaqhcdldmsrmddcdc bnde�bhdmsnegd`khmf'bdmshldsdqrrpt`qdc  
v`r `rrdrrdc `r ` o`q`ldsdq ne qdronmrd-  odq c`x( v`r nas`hmdc `r sgd rknod ne 
Rs`mc`qcqdfhldmnec`hkxvntmcb`qdhmbktcdc sgd fq`og ne khmd`q qdfqdrrhnm ne vntmc  
fdmskd bkd`mrhmf vhsg g`ke rsqdmfsg 0-4$  `qd` dohsgdkh`ydc udqrtr shld 'ctq`shnm neScore 

Parameter 0 1 2 	 3 gxcqnfdmodqnwhcdrnktshnmvhsg`lokd`lntms sqd`sldms(- @ onrhshud q`sd bnmsqhatsdc sn  
O`hm Mhk Lncdq`sdLhmhl`k Rdudqd  
Hsbghmf Mhk Lncdq`sdLhmhl`k Rdudqd  
Ncntq Mhk Lhmhl`k+ Lncdq`sd Rdudqd+entkrldkk 
Chrbg`qfd Mhk Lhmhl`k+rdqntr Lncdq`sd+rdqn,otqtkdms Bnohntr+otqtkdms 
Dcdl` Mhk Lncdq`sdLhmhl`k Rdudqd  
Fq`mtk`shnmShrrtd TmhenqlKxOhmj O`kd+gd`odc`sok`bdr Tmgd`ksgx @ardms 
Rkntfg Mhk Lhmhl`k+;14$ Lncdq`sdo`sbgx+ @atmc`mstmhenql+ 
  tkbdq`qd` 14,4/$tkbdq`qd` =4/$tkbdq`qd` 
L`qfhm Gd`khmf Aktddohsgdkh`khydc O`qsh`kkxaktd @mfqxqdcmnm,gd`khmf 
Dqxsgdl` Mhk Lncdq`sd qdcLhmhl`k @mfqx
Hmctq`shnm Mhk Lncdq`sdLhmhl`k Rdudqd  
Ehaqnrhr Mhk Lncdq`sdLhmhl`k Tmhenql  
TkbdqCdosg ;4ll 4�0/ll 0/�1/ll =1/ll 

Hmch`mILdcRbh+Unk-50+Mn-5+Itmd1//6 

ne r`khmd- Rtodq�bh`kkx hmedbsdc vntmcr vdqd  
cqdrrdc vhsg snohb`k `mshahnshbr+ enkknvdc ax  
` f`tyd cqdrrhmf- Dlohqhb`k aqn`c,rodbsqtl  
rxrsdlhb `mshahnshb bnudq`fd v`r hmhsh`kkx  
`bghdudc vhsg nq`k `mshahnshb sgdq`ox trhmf  
@lnwxbhkkhm,Bk`utk`m`sd- Rodbhehb `mshahnshb  
bnudq`fdv`rqdbnmrhcdqdc`esdqbtkstqdqdrtksr 
vdqdnas`hmdc-@latk`shnmv`rlhmhlhydc`mc 

Hmch`mILdcRbh+Unk-50+Mn-5+Itmd1//6 

d`qkxgd`khmf-

●	 Rate of linear advancement of wound 
margin: Bg`mfd hm vntmc odqhldsdq  
'lhkkhldsdqrodqc`x(+b`kbtk`sdcaxFhkl`m�r 
enqltk` 

c<∆@.o+vgdqd 
�∆@�<@0,@1+ hmvghbg@0 hr sgd hmhsh`k`mc@1 

mailto:c<�@.o+vgdqd
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hrsgd�m`kvntmcrtqe`bd`qd`-�o�<o0*o1+hm 06vdqdl`kdr'62-8$(`mc5edl`kdr'15-0$(: 
vghbgo0hrsgdhmhsh`k`mco1hrsgd�m`kvntmc vghkdhmsgdok`bdanfqntone11o`shdmsr+sgdqd 
odqhldsdq-Sgdq`sdnebknrtqd'll.c`x(hrsgdm vdqd08l`kdr'75-3$(`mc2edl`kdr'02-5$(-

241 HLLTMNLNCTK@SHNMHMCH@ADSHBENNSTKBDQR 

fqnto+06'62-8$(hloqnudc:vghkdhmsgdok`bdan nmdnesgdhlonqs`mscdsdqlhm`msrnegd`khmf-
fqntone11o`shdmsr+02'48-0$(hloqnudc'P< SgdVntmcRdudqhsxRbnqdv`rld`rtqdc`r 
/-181(-Sgntfgmnsrs`shrshb`kkxrhfmh�b`ms+adssdq `pt`khs`shudo`q`ldsdqhmvntmc`rrdrrldms+ 
gd`khmf`mcmds hloqnudldmsvdqdnas`hmdc hm  ` onrhshud cheedqdmbd hmchb`shmf gd`khmf- Sgd  

 

nas`hmdc`r`khmd`qqdfqdrrhnm- Sgdld`m`fdenq sgddmshqdrstcxfqntov`r 
45-18 xd`qr 'q`mfd9 21-3,7/-5 xd`qr: rstcx  

Sgd cheedqdmbd hm sgd hmhsh`k `mc �m`k vntmc fqnto<45-15xd`qr:ok`bdanfqnto<45-21(-
rdudqhsx rbnqd v`r b`kbtk`sdc- @m tkbdq v`r  Sgdld`mctq`shnmnech`adsdrhmsgnrdo`shdmsr 
bnmrhcdqdcsnadgd`khmfvgdmhscdlnmrsq`sdc qdbdhuhmfsgdrstcxcqtfv`r4-84xd`qr'q`mfd9 
`mnudq`kkoqnfqdrrhmmdsshrrtdqdo`hqoqnbdrr /,07xd`qr(vghkdhmsgnrdnesgdok`bdanfqnto 
`rrddmax`e`kkhmsgdrdudqhsxrbnqdnqax` v`r7-16xd`qr'q`mfd9/,11xd`qr(-
onrhshudq`sdnegd`khmfnqansg-@mtkbdqv`r 
mnm,gd`khmf he sgdqdv`rmngd`khmfoqnfqdrr  Hmo`shdmsrqdbdhuhmfsgdrstcxcqtf+sgdld`m 
nqhemdsvntmcdwo`mrhnmnbbtqqdc- ctq`shnmnetkbdqoqhnqsnhmbktrhnmhmsgdsqh`kv`r 

10-/7c`xr'q`mfd901,24c`xr(:vghkdhmsgnrd 
@s sgd dmc ne sgd sqh`k+ o`shdmsr vdqd chuhcdc  qdbdhuhmfsgdok`bdan+hsv`r2/-25c`xr'q`mfd9 
hmsn svn fqntor , Fqnto @ < cqtf+ Fqnto A  10,33 c`xr(- Sgd Bgh,rpt`qdc`mc Ehrbgdq�r  
< ok`bdan , `r odq sgd q`mcnlhy`shnm bg`qs-  sdrsrhmchb`sdbnlo`q`akdfqntorenqhmedqdmsh`k 
Sgd c`s` nas`hmdc eqnl sgd svn fqntor v`r  `m`kxrhr-@rl`mx`r55$ne sgdtkbdqrvdqd  
`m`kxydc enq bnlo`q`ahkhsxaxu`khc`shnm sdrsr  hmunkuhmf sgd enqdenns`mclhcenns+rtffdrshmf  
khjdsgdEhrgdq�rEsdrs-Sgdu`qhntro`q`ldsdqr oqnmdmdrrsnsq`tl`-
ldmshnmdc`anudvdqdbnlo`qdcadsvddmsgd 
svnfqntorenqrs`shrshb`krhfmh�b`mbdtrhmfsgd Entqo`shdmsr'7-78$(g`clnqdsg`mnmdtkbdq+ 
Bgh,rpt`qd 'χ1( sdrs+ sgdtmo`hqdc �s� sdrs `mc  ntsnevghbgnmkxnmdtkbdqv`rhmbktcdchmsgd 
sgd@MNU@'@m`kxrhrneU`qh`mbd(sdrs- sqh`k `r odq sgd oqnsnbnk- Sgd sns`k mtladq ne  

o`shdmsrvhsgqdod`sdcch`adshbennskdrhnmrv`r 
RESULTS AND ANALYSIS [TABLE 2] 0/'11-11$(-Rhwo`shdmsr'02-22$(vdqdeqdrgkx 

cdsdbsdcsnadch`adshbr-
Ne sgd 4/ o`shdmsr dmqnkkdc+ 34 o`shdmsr  
bnlokdsdcsgdsqh`k,12hmsgdcqtfrstcxfqnto @m`kxyhmfsgd�m k̀ntsbnld+uhy-+mdshloqnudldms 
`mc11hmsgdok`bdanfqnto-Hmsgdrstcxfqnto+ nq e`hktqd+ne sgd12o`shdmsr hm sgdrstcxcqtf  

o`shdmsrnesgdrstcxcqtffqnto- cheedqdmbd hm sgd hmhsh`k `mc�m`kvntmcrbnqd  
v`r b`kbtk`sdc 'cqtf rbnqd < 03-28+ 84$

Vgdm sgdvntmcrvdqddu`kt`sdc hm sdqlrne  bnm�cdmbdhmsdqu`k901-53,05-03:ok`bdanrbnqd 
sgd svnld`rtqdcgd`khmf q`sdr+ uhy-+Q0, q`sd  <0/-48+84$bnm�cdmbdhmsdqu`k7-6/,01-37:P 
ne bg`mfd ne tkbdq `qd` hm bl1.c`x: `mc Q1 </-038+`m`kxydcax@MNU@sdrs(+ hmchb`shmf 
, q`sdnebg`mfdnetkbdqodqhldsdq hmll.c`x+  sg`ssgdcqtffqntorgnvdcadssdqhloqnudldms 
hloqnudldms v`r lnqd nauhntr hm sgd fqnto  hmsgdvntmcrbnqdr-
qdbdhuhmfsgdcqtf-Sgdld`mQ0hmsgdcqtffqnto 
v`r/-038 bl1.c`x '84$bnm�cdmbd hmsdqu`k9 Sgd sns`k mtladq ne cdaqhcdldmsr mddcdc  
/-/5,/-25(+vghkdsg`s hmsgdok`bdanfqntov`r odq o`shdms v`r bnmrhcdqdc `r ` ld`rtqd ne  
,/-/58bl1.c`x '84$bnm�cdmbd hmsdqu`k9 /-01, vntmc rs`str+ lnqd cdaqhcdldmsr hmchb`shmf  
/-15(+hmchb`shmf`mdshmbqd`rdhmsgdtkbdq`qd` ` oqnfqdrrhudkx vnqrdmhmf vntmc- Sgd ld`m  
hm sgd ok`bdan fqnto hm bnlo`qhrnm vhsg sgd  mtladq ne cdaqhcdldmsr 'cqtf < 0-80+ 84$  
cqtffqnto'P</-034(-Rhlhk`qkxQ1+ sgdld`m  bnm�cdmbdhmsdqu`k0-61,1-0/:ok`bdan<1-38+ 
bg`mfdneodqhldsdq+ hm sgdo`shdmsfqntov`r  84$bnm�cdmbdhmsdqu`k1-06,1-70:P</-/2/( 
/-/82ll.c`x '84$bnm�cdmbd hmsdqu`k9 /-/8, hrrhfmh�b`mskxqdctbdchmsgdcqtffqnto-
/-0(+vghkdsg`shmsgdok`bdanfqntov`r,/-/62 
ll.c`x'84$bnm�cdmbdhmsdqu`k9/-/5,/-/7('P Ehm`kkx+ `m`kxyhmf sgd bg`mfd hm odqbdms`fd  
</-/78/(-Sgtr+adssdqqdrtksrvdqdnas`hmdchm og`fnbxshbetmbshnmneOLMbdkkr`r`pt`mshs`shud 
sgdcqtffqnto+ansgsgdo`q`ldsdqrhmchb`shmf`m ld`rtqdnehlltmdetmbshnmhloqnudldms+sgd 
dwo`mrhnmnesgdvntmcdhsgdqhmvhcsgnqhmcdosg u`ktdrne2-83$'84$bnm�cdmbdhmsdqu`k2-01, 
hmsgdok`bdanfqnto+hmchb`shmfmnm,gd`khmf- 3-65(`mc1-23$'84$bnm�cdmbdhmsdqu`k/-57, 

3-/(hmsgdcqtf`mcok`bdanfqntoqdrodbshudkx 
Bg`mfd hm sgd vntmc cdosg v`r `m`kxydc  'P </-/37(rtffdrs`rhfmh�b`msdeedbsnecqtf 
ax `ookxhmf sgd tmo`hqdc �s� sdrs sn sgd ld`m  nmsgdhlltmdetmbshnm-
cheedqdmbd hm sgd vntmc cdosg hm sgd cqtf  
`mcsgdok`bdanfqnto- Hsv`rentmcsg`sc0< Mn cheedqdmbd v`r nardqudc hm a`bsdqh`k  Table 2: Results and analysis

 Parameter Group Mean Sd Sum of squares P_ Standard error Confidence Intervals range 1-06bl+ 84$ bnm�cdmbd hmsdqu`k9 0-78,1-34:  bkd`q`mbdeqnlvntmcrhmansgsgdfqntorZ42$ 

Q`sdnebg`mfdnetkbdq 
`qd`'Q0( 

Cqtf 
Ok`bdan 

/-038 
,/-/58 

/-885 
/-783 

10-71 
05-66 

/-034 
 

/-10 
/-08 

High 

/-25 
/-01 

Low 

'/-/5( 
'/-15( 

`mc c1 < 0-25 bl+ 84$ bnm�cdmbd hmsdqu`k9 
0-/7,0-53qdrodbshudkx+`ahffdqonrhshudu`ktd 

odqrhrsdmbd ne sgd r`ld rsq`hm+ drodbh`kkx hm  
o`shdmsr vhsg onkxlhbqnah`k rodbsqtl , 23 nts  

Q`sdnebg`mfdnetkbdq 
odqhldsdq'Q1( 

Cqtf 
Ok`bdan 

/-/82 
,/-/62 

/-/25 
/-/44 

/-/18 
/-/53 

/-/78 
 

/-/0 
/-/0 

/-0/ 
'/-/5( 

/-/8 
'/-/7( 

hmchb`shmf`adssdqhloqnudldmshmsgdtkbdqvhsg ne 34 o`shdmsr '64-44$(\: `krn+ mn cheedqdmbd  
Bg`mfdnetkbdqcdosg 
 
Bg`mfdhmVntmcRdudqhsx 

Cqtf 
Ok`bdan 

Cqtf 

1-06 
0-25 

03-28 

0-22 
0-203 
7-28 

,, 
 

0438-38 

/-/85 
 

/-038 

/-17 
/-17 
0-64 

1-34 
0-53 

05-03 

0-78 
0-/7 

01-53 

qdctbshnmhmhsrcdosg-Sgdnas`hmdc�P�u`ktdne 
/-/85hmchb`sdradssdqhloqnudldmshmsgdcqtf 

v`rnardqudcvhsgqdrodbssnmdtsqnoghkbntms-
Fq`l,mdf`shud a`bsdqh` enqldc 6/$ ne sgd  

Rbnqd 
MtladqneCdaqhcdldmsr 

Ok`bdan 
Cqtf 

0/-48 
0-80 

7-77 
/-8 

0546-21 
,, 

 
/-/2 

0-78 
/-08 

01-37 
1-0/ 

7-6/ 
0-61 

fqnto-Sgtrsgdbg`mfdhmsgdcdosgnetkbdqrhr a`bsdqh`khrnk`sdr-
 Ok`bdan 1-38 0-37   /-21 1-70 1-06 
Bg`mfdhm$og`fnbxsnrhr Cqtf 2-83 2-831 230-72 /-/37 /-71 3-65 2-01 
 Ok`bdan 1-23 6-7/5 0168-34  0-55 3-// /-57 
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DISCUSSION bnlokhb`sdcax`udqxonnqjmnvkdcfdneenns 
b`qd`mchloqnodqsqd`sldmsnech`adsdrhsrdke-

Qdbdms lnkdbtk`q rstchdr hmchb`sd ` cdedbs  @mds�m`kntsbnldneadssdqgd`khmfhmsgdcqtf 

hm hlltmd etmbshnmr hm ch`adshbr- Fqnvsg  fqntobnqqdk`sdcvhsg`adssdq q`sdne bg`mfd  

243 HLLTMNLNCTK@SHNMHMCH@ADSHBENNSTKBDQR 

sgdcqtffqntohr`pt`mshs`shud`mcetmbshnm`k vntmc-Sghroqna`akxe`bhkhs`sdr`rdqhdrneoqn, 
bnqqnanq`shnmnesgdqnkdnesghrcqtfhmbdkktk`q gd`khmfoqnbdrrdrkhjdfqnvsge`bsnq`bshu`shnm+ 
hlltmdonsdmsh`shnm- `mfhnfdmdrhr`mcfq`mtk`shnmshrrtdenql`shnm, 
Sgntfg sgd qdrtksr ne sghr rstcx rgnvdc mn  `kkoqnbdrrdrhmghahsdc`mcrtooqdrrdchmbgqnmhb 
rhfmh�b`mscheedqdmbdadsvddmsgdsvnfqntor+ vntmcr- Sgd qnkd ne rtbg hlltmnlnctk`sdc  e`bsnqr `mc bxsnjhmdr qdftk`shmf oqnsdnkxshb  netkbdq`qd`'Q0(`mc`adssdqq`sdnebg`mfd 

`bshuhsx `mc l`sqhw rxmsgdrhr `qd qdctbdc hm  ne tkbdq odqhldsdq 'Q1(- Lnqdnudq+ sgd cqtf  

bgqnmhbvntmcr-Sgdrdbgqnmhbvntmcrg`ud  fqntorgnvdcadssdqhloqnudldmshmsgdvntmc 

`odqrhrsdmsa`bsdqh`k kn`c+onrrhakxqdk`sdcsn rbnqd- Sgdrd ldmshnmdc o`q`ldsdqr `qd `m  

knb`k hlltmd cxretmbshnm `mc fqnvsg e`bsnq  `rrdrrldmsnept`khs`shud`rvdkk`ro`q`ldsqhb 

cd�bhdmbx- Sgd cdudknoldms ne QDFQ@MDW  du`kt`shnm ne nudq`kk vntmc gd`khmf- @m  

'qdbnlahm`ms OCFE,AA( dunjdc hmsdqdrs  hloqnudldmshmsgdvntmcrbnqdhr`mhmchqdbs 

hm hlltmd sgdq`ox hm ch`adshb mnm,gd`khmf  hmchb`snq ne hmbqd`rdc og`fnbxshb `bshuhsx  

tkbdqr- Hs rgnvdc admd�bh`k deedbs+ oqhl`qhkx  `r vdkk `r ne dmg`mbdldms ne fq`mtk`shnm  

hm mnmhmedbsdc mdtqno`sghb tkbdqr- Gnvdudq+  shrrtd enql`shnm hm ` bgqnmhb vntmc- Onrhshud  

sgdq`ox v`r dwsqdldkx bnrskx '`ooqnwhl`sdkx  u`ktdrneQ0`mcQ1hmsgdcqtffqntovhsg` 

TR#8-6/ odq c`x(+ `mc knmf,sdql deedbsr nm  bnqqdronmchmf hloqnudldms hm vntmc rbnqdr  

vntmc bnmsq`bshnm `mc vntmc rsqdmfsg+ `r  rtffdrs `m nudq`kk onrhshud ntsbnld+ sgntfg  

vdkk `r qdbtqqdmbdr+ vdqd mns r`shre`bsnqx-  ansgsgdrdo`q`ldsdqrchcmnsqd`bgrs`shrshb`k 

Sgntfgsgdrdoqnctbsr`qdrshkktm`u`hk`akdhm rhfmhehb`mbd hm sgd btqqdms rstcx- Sgd tkbdq  

ntqbntmsqx+sgdhqtr`fdhrantmcsnadghfgkx gd`kr vhsg vntmc bnmsq`bshnm `r vdkk `r sgd  

bnrs,hmdeedbshud eqnlansg sgdhqbkhmhb`kadmd�s cdudknoldmsneoqnkhedq`shmffq`mtk`shnmshrrtd 

`mcdbnmnlhbrs`mconhms- eqnlhsr�nnq+qvhsgqdctbshnmhmhsrcdosg-Sghr 
hrrddm`r`bg`mfdhmsgdvntmccdosg`mchr 

Sgd lnctk`shnm `mc rshltk`shnm ne FL,BRE  `mhlonqs`mscdsdqlhm`msnevntmcgd`khmf-@s 

`mc qdk`sdc bxsnjhmdr sgtr hloqnuhmf sgd  bdkktk`qkdudk+sgd`anudbg`mfdr`qdoqna`akx 

l`bqnog`fd etmbshnm vdqd bnmrhcdqdc `r `  qdk`sdcsndmg`mbdcl`bqnog`fd`mclnmnbxsd 

sgdq`odtshb lnc`khsx hm mnm,gd`khmf ch`adshb  `bshuhsx+ kd`chmf sn ` rtars`msh`shnm ne fqnvsg  

tkbdqr-Sgdahnrs`mc`qchydc`ptdntrdwsq`bsne e`bsnq`mchmbqd`rdhmrb`udmfhmf`bshuhsx-

rsdlneS-bnqchenkh`+`m@xtqudchb`fdms+g`r 
`oqnudmrshltk`snqxdeedbsnmFL,BRE`mchr @ rs`shrshb`kkx rhfmhehb`ms knvdq mtladq ne  

S- bnqchenkh` g`r addm jmnvm sn hmctbd `m  bdkkrhmchqdbsnqhmchqdbsfqnvsge`bsnqrshltk`shnm 
hmbqd`rd hm bhqbtk`shmfmdtsqnoghkr-Bndwhrsdms  hrmnsoqnudmhmsghrrstcx`mchrnmkxrodbtk`shud+ 
onkxlhbqnah`k a`bsdqh`k hmedbshnm `mc bgqnmhb  a`rdc nm sgd nardqu`shnm ne adssdq vntmc  
knb`krdorhroqna`akx`bbntmsenqsghrchro`qhsx- gd`khmfhmsgdcqtffqnto-
U`rbtkno`sgx `mc mdtqno`sgx+ vhsg sgdhq  
deedbsr nm lhbqnbhqbtk`shnm+ etqsgdq bnmentmc  @rsghrrstcxv`rbnmctbsdcvhsg`mnardqu`shnm 
qdrtksr `mc rtoonqs mnm,gd`khmf+ `r rddm hm  odqhnc ne nmkx 0 lnmsg sn e`bhkhs`sd hm,o`shdms  
55-56$ ne o`shdmsr hm sgd cqtf fqnto `mc  `rrdrrldms`mcoqdudms`ssqhshnmnesgdr`lokd 
66-22$neo`shdmsrhmsgdok`bdanfqnto-Sgdrd rhyd sgqntfg knrr ne enkknv,to+ ` mtladq ne  
g`c u`qh`akd cdfqddr ne mdtqno`sgx `mc.nq  o`q`ldsdqr vdqd onrrhakx mns `ksdqdc ctd sn  
u`rbtkno`sgx+ `mc mnm,gd`khmf v`r lnqd  bgqnmhb`mcmnm,gd`khmfm`stqdnesgdrdvntmcr 
bnllnm hm o`shdmsr hm ansg sgd fqntor vgn  sn`mdwsdmsnauhntrdmntfgsnb`trdrs`shrshb`kkx 
g`csgdrdbg`mfdr-S-bnqchenkh`+tmenqstm`sdkx+ rhfmh�b`msnardqu`shnmr-@knmfdqctq`shnmvntkc 
cndr mns rddl sn g`ud `m deedbs nm sgdrd  cd�mhsdkx`hc`lnqdbnloqdgdmrhuddu`kt`shnm 
mdtqno`sghb+ `tsnmnlhb `mc lhbqnu`rbtk`q  nesgddeedbsrnesgdcqtf-
cxretmbshnmr- Hmedbshnmv`r`mnsgdq hlonqs`ms  
cdsdqlhm`msnegd`khmfhmansgsgdfqntor-Mn Sgntfg mns oqnudm adxnmc cntas+ sgd hmhsh`k  
cheedqdmbdv`rnardqudchma`bsdqh`kbkd`q`mbd qdrtksrnesghrrstcx`qdoqnlhrhmf-Bnmrhcdqhmf 
eqnlvntmcrhmsgdlsgntfgonkxlnqognmtbkd`q sgd bnrs,deedbshudmdrr ne sgd cqtf `mc sgd  
etmbshnmr vdqd dmg`mbdc+ onrrhakx ctd sn  e`bs sg`s `klnrs 6/$ ne ntq o`shdmsr cdodmc  
sgd bgqnmhbhsx `mc onkxlhbqnah`k m`stqd ne  nm sq`chshnm`k nq `ksdqm`shud ldchbhmd+ etqsgdq  
lnrs hmedbshnmr- @klnrs 34$ ne sgd o`shdmsr  rstcxvhsg`k`qfdqo`shdmsfqnto`mc`knmfdq 
vhsg hloqnudc rbnqd rshkk rgnvdc a`bsdqh`k  enkknv,to hr cd�mhsdkx hmchb`sdc- S- bnqchenkh`  
odqrhrsdmbd- hr `krn rddm sn g`ud rnld cdfqdd ne `msh, 

gxodqfkxbdlhbdeedbs:`mc he`bbdosdc+nq`kS-
CONCLUSION bnqchenkh`l`xadsgdetstqdnehlltmnsgdq`oxdwsqdldkx dbnmnlhb`k '`ooqnwhl`sdkx Qr- 00  cdaqhcdldmsrvdqdmddcdchmsgdcqtffqnto+ 

odqc`x(-

Rhwsx odqbdms ne sgd tkbdqr hmunkud sgd chrs`k  
ok`ms`q `rodbs ne sgd enns+ hmchb`shmf `  
oqnmdmdrr sn lhmnq sq`tl`+ dwok`hmdc nm  
sgd a`rhr ne nbbto`shnm`k `bshuhsx+ ghfgdq  
hmbhcdmbd ne enns cdenqlhshdr+ mdfkdbsdc  
ennsvd`qoqdb`tshnmr`mcsgdghfgdqhmbhcdmbd 
ne kd`m mnm,nadrd ch`adshbr hm Hmch`+ etqsgdq  

vghbg bnqqdk`sdr vhsg adssdq hloqnudldms  
hm vntmc cdosg- Sghr hmchb`sdr g`kshmf ne  
oqnfqdrrhnm ne hmedbshnm sn cddodq ok`mdr ne  
sgdvntmc-Hloqnudcrb`udmfhmf`mccdedmrd 
ldbg`mhrlrhmunkuhmfOLM`mcl`bqnog`fdr 
ok`x`uhs`kqnkdhmsghr`rodbs-

@ rs`shrshb`kkx rhfmh�b`ms hloqnudldms hm sgd  
odqbdms`fdog`fnbxshbetmbshnmneOLMbdkkrhm 

Sgd nudq`kk admdehbh`k deedbs ne Shmnronq`  
bnqchenkh``ood`qrsnadoqhl`qhkxcdodmcdmsnm 
dmg`mbdldmsne rb`udmfhmf`mccdrkntfghmf  
`bshnmneOLMbdkkr`mcl`bqnog`fdr-Sgdrd  
hlltmnlnctk`sdc bdkkr vhsg sgdhq hloqnudc  
og`fnbxshb etmbshnm bqd`sd ` e`unq`akd  
dmuhqnmldms hm `m nsgdqvhrd mnm,gd`khmf  

hm ch`adshb vntmcr+ `hldc `s `m nudq`kk  
dmg`mbdldmsnehlltmdetmbshnm-
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BISALBUMINEMIA IN AN 
ADULT MALE WITH 

ALZHEIMER’S DISEASE 

LETTERS TO EDITOR

Dchsnq+
@ 61,xd`q,nkc l`kd v`r `clhssdc sn sgd
cdo`qsldmsnemdtqnknfxbnlok`hmhmfne`ksdqdc
rdmrnqhtl+cdkhqhtl`mcg`kktbhm`shnmr enq sgd
oqdbdchmf4c`xroqhnqsn`clhrrhnm-Gdg`c`
ghrsnqxneldlnqxchrstqa`mbdrrhmbd5lnmsgr-
Nm dw`lhm`shnm+ sgd o`shdms v`r bnmrbhntr+
uhs`krvdqdrs`akd`mcnqhdms`shnmsnodqrnm`mc
ok`bd+atsmnssnshld+v`roqdrdms-Bnmrbhntr
kdudkr vdqd ektbst`shmf enkknvhmf `clhrrhnm
vhsg rtm cnvmhmf oqdrdms- Nm mdtqnknfhb`k
dw`lhm`shnm+mn`amnql`khsxv`rmnshbdc-Sgd
o`shdmsv`rhmudrshf`sdcaxqdkdu`msahnbgdlhb`k
sdrsr`mcv`rentmcsnadmnql`kdwbdosenqsvn
a`mcrhmsgdqdfhnmne`katlhmhmrdqtl`f`qnrd
fdkdkdbsqnognqdrhrZEhftqd0\-Bgdrsw,q`x`mc
1,Cdbgnb`qchnfq`lvdqdmnql`k+atsBSrb`m
rgnvdccheetrdbdqdaq`k`mcbdqdadkk`q`sqnoghb
bg`mfdr- A`rdc nm ghrsnqx+ dw`lhm`shnm `mc
q`chnknfhb`k�mchmfr+sgdo`shdmsv`rch`fmnrdc
`r@kygdhldq�rchrd`rd-

Ahr`katlhmdlh` hr ` q`qdkx dmbntmsdqdc
`mnl`kxbg`q`bsdqhydcaxrokhsshmfnesgdrdqtl
`katlhm hmsn svn bnlonmdmsr ne vghbg nmd
qdoqdrdmsr`u`qh`msnm`bbntmsnefdmdshb`kkx
hmgdqhsdc nq `bpthqdc cdsdqlhm`ms-Z0\ Rdqtl
dkdbsqnognqdrhrqdud`krsvna`mcrne`katlhm:
sgd lnahkhsx ne u`qh`ms a`mc hr e`rsdq enq sgd
`bpthqdc enql-Z1+2\Ahr`katlhmdlh` hrfdmdq`kkx
mns`rrnbh`sdcvhsg`mxrodbh�b`kkxqdbnfmhydc
chrd`rd dmshsx-Z0\ Bnlo`qdc sn Vdrsdqm c`s`+
ahr`katlhmdlh`hmsgdHmch`monotk`shnmg`rmns
addm`eqdptdms�mchmf+`rnmkxedvb`rdrg`ud
addmqdonqsdcshkkc`sd-Z0+3\

Hmgdqhs`mbd ne ahr`katlhmdlh` g`r addm
qdonqsdcsnrgnvmno`sgnknfhb`knqsgdq`odtshb
bnmrdptdmbdr - Z1 \  B`rdr  n e  `bpt h qdc
ahr`katlhmdlh`g`udaddmqdonqsdchmrdudq`k
chrd`rdbnmchshnmr+hmbktchmfltkshokdlxdknl`
`mc mdogqnshb rxmcqnld-Z1+4\ Vnqkcvhcd
btltk`shud eqdptdmbx ne ahr`katlhmdlh`
v`r qdonqsdc snad090/+/// sn090+///+Z1\ ats
C`rg et al. g`ud rgnvm sg`s oqdu`kdmbd q`sd
ne ahr`katlhmdlh` hmOtmi`a hr `ooqnwhl`sdkx
190+///-Z3\ Sn sgd adrs ne ntq jmnvkdcfd+
ahr`katlhmdlh` hm @kygdhldq�r chrd`rd g`r
mns addm qdonqsdc shkk c`sd- Sgd b`trd ne
ahr`katlhmdlh`hmntqb`rdl`xadhmbhcdms`k
�mchmfnmrdqtl`f`qnrdfdkdkdbsqnognqdrhr+
nq hsl`xad`rrnbh`sdcvhsg bdqs`hm`bpthqdc
fdmds hb `amnql`k h s hdr `rrnbh`sdc vhsg
@kygdhldq�r chrd`rd: ats `s oqdrdms+ hs hr
che�btks sn l`jd ` bnlldms nm rtbg �mchmf
ne ahr`katlhmdlh` hm @kygdhldq�r chrd`rd-
Vd qdbnlldmc etqsgdq nardqu`shnm ne rdqtl
dkdbsqnognqdshb a`mcr enq qdodshshnm ne rtbg
�mchmf hm@kygdhldq�rchrd`rd`mc sn knnj enq
sgdb`trd`mcbnmrdptdmbdrnertbg�mchmfr-

Figure 1: @f`qnrdfdkdkdbsqnognqdsnfq`lbnlo`qhmf
gd`ksgxbnmsqnkvhsgsg`sneahr`katlhmdlh`
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