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ABSTRACT
Methotrexate (MTX) is one of the most broadly used anti-cancer derivative of aminopterin 
and it is a first folic acid antagonist. Adult cancer, various malignancies, multiple sclerosis, 
dermatomyositis, sarcoidosis, psoriasis, rheumatoid arthritis, and severe inflammatory 
disorders are all commonly treated with MTX. Medicinal plants and herbs contribute, wide 
range of treatment and prevention from several diseases. Herbal formulations mean dosage 
form consisting of one or more plants prepared herbs in selected quantities to cure mitigate 
diseases, by treatment, prevention and sometimes use as a supplement. Petrida foetida is used 
as traditionally diarrhea, stomach ache and nutritional supplement etc. Vitis vinifera, the fruit 
is used for dietary and the leaves and seeds are used as several herbal therapy. The current 
study had carried out to evaluate the nephroprotective activity of leaves and seed extracts of 
Petrida foetida and Vetis venifera. Nephroprotective activities of ethanolic and aqueous extracts 
of Petrida foetida and Vitis vinifera seeds were examined against methotrexate induced Kidney 
damage in Sprague Dawley Rats. Biochemical parameter evaluates like Urea, Creatinine, Uric 
acid, Blood urea nitrogen, total protein like albumin, globulin was analyzed. Petrida foetida and 
Vitis venifera seeds extract of exhibited significant (p<0.05) nephroprotective activity. Ethanolic 
seeds extract of Vitis vinifera and Petrida foetida menifest moderate activity upon Methotrexate 
induced Rat models. Study outcome shows the traditional-ethno medicinal use of Methotrexate 
as a potential source of Nephroprotective activity.

Keywords: Methotrexate (MTX), Nephroprotective activity, Polyherbal formulation (PHF), 
Creatinine, Blood Urea Nitrogen (BUN).

INTRODUCTION

Mtlholtxilt (MTX) s ort of lht mosl boidgiy ustd irlAirAt[1] 
dtvilvt of imropltr ird l s i fisl fogiA iAd irliorsl. 
ndugil AirAt, vious migirirAts, mugilpgit sAgitoss, 
dtmilomyosls, siAodoss, psoiss, htumilod ilhls, 
ird stvtt rflimmiloy dsodts it igigi Aommorgiy ltiltd 
wlh MTX. Tht Mtlholtxilt kgigi lht migirirl AirAtous Atgigis, 
dur ltilmtrl l Air igiso ifftAl lht romigi body lssuts. HtrAt 
gior-lmt ust of lhs krd of du Aiusts stvtigi loxAlts fo 
dffttrl oirs r ou htigilhy body.[2] Tht mosl stvtt sdt tfftAls 
of Mtlholtxilt rlikt fo iry piltrls it Aiusts rtpholoxAly.

rt of lht rolibgit gimlilors or ls AgirAigi ust r lht rtAtssiy 
gitvtgis s rtpholoxAly. Tht fomilor ird pogiftilor 
of rtpholoxAly s lttd by mtlholtxilt's oxdilvt 
sltss, whAh tsugils r tiAlvt oxytr sptAts ird dtAtists 
irloxdirl dtftrAt mtAhirsms. nAAodr lo rumtous sludts, 
rflimmiloy Aylokrts rAgiudr Tumou NtAoss FiAlo-igiphi 
(TNF-igiphi) ird rduAbgit NlA xdt Fomilor (NS) it 
whil fisl Aiust mtlholtxilt-rduAtd rtpholoxAly.[1,2]

Vitis vinifera s i Aommorgiy krowr ipt sptAts Augilviltd 
r nsir Aourlts Irdi, Chri, Birgiidtsh ird Pikslir lhil 
btgiors lo VliAtit fimgiy. Tht Vitis vinifera ful s ustd is 
rullorigi suppgitmtrl, ird lht gitivts ird sttd it ustd is htbigi 
lhtipy.[3] Tht mosl wtgigi-krowr ippgiAilor of bgiiAk ipt, s r 
td wrt mirufiAlur fogigiowtd by juAts, isrs ird stvtigi 
food suppgitmtrls.[3] Vitis vinifera Aorlir vious quirllts of 
igigiA iAd, ftugiA iAd ird AifftA. Il s mosl mpolirl flivirogis 
r bgiiAk ipts sttd txliAl Migivdrt-3-giuAoslt, pAtilirrogi, 
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tsvtilogi tlA.[4] Tht fuls Aorssl of hhgiy irloxdirl 
poptlts, irl-AirAt poptlts, ird ustd fo Aut fo htil 
dstist, hh Ahogitsltogi, hh bgiood ptssut.[3] Tht bgiiAk ipt 
s ort of lht mosl Aommor dtgiAous, roushr ird tftshr 
fuls. Vitis vinifera sttds hivt Aorlir PhtrogiA Aompourd lht 
phimiAogioAigi poptlts rAgiudr skr dstist poltAlor, 
irl-AirAt, irloxdirl poptlts, ird irl-biAltigi, 
irl-furigi, irl-rflimmiloy ird irl-dibtlA iAlvlts it 
tpoltd.[5]

nrolht pgiirl Paederia foetida s btgiors lo RubiAtit fimgiy 
pgiiy mosl mpolirl ogit r vgigiit irAtrl ti. Thty it ustd is 
food dsh, foddt, Audt ogi, ird olht fogik mtdAigi piAlAt.[5] 
Paederia foetida s rttdfugi r Aur wdtgiy ustd r piigiyss, 
htumilsm, oul, ibsAtssts, dystrlty, dihti, AogiA ird 
flilugitrAt ird rftlgily.[6,7] Thtst pgiirls ools it ustd lo tgitvt 
lo dsAhit is islA piltrls. Pgiirl fuls it tgitf r loolh 
pir ird Agitirr lttlh; ibdomrigi vsAtigi pir, ibsAtssts, ird 
htumilod ilhls it ltiltd wlh i dtAoAlor of lht whogit 
pgiirl. Tidlorigi Aut fo dystrlty it popugii r stvtigi 
nsir Aourlts lht Irdi, Chri, nfhirslir, Birgiidtsh. Tht 
Ful tgitvtd wlh i Aomptss of gitivts. Tht bik ird ool of 
Paederia foetida it lidlorigigiy ustd fo Aur PtplAugiAt ird 
vomlr.[8]

MATERIALS AND METHODS[5,8]

Plant material

Vitis vinifera (BgiiAk tsrs) Sttds is showr r Fut 1 it  
AogigitAltd fom lht LoAigi miktl. Idtrlfitd by i bolirsl il 
Gttlirjigi Urvtsly. Paederia foetida Pgiirl is showr r  
Fut 2 s oblirtd fom lht oulskls of Wtsl Btrigi. Idtrlfitd 
by i bolirsl il Gttlirjigi Urvtsly, Rijislhir. Tht gitivts 
wtt shidt-dtd ird midt Aoistgiy powdttd fo txliAlor 
puposts. n vouAht sptAmtr of Vitis vinifera ird Paederia 
foetida wis AogigitAltd r lht htbium of lht Urvtsly fo fulut 
tfttrAt.

Extract preparation

Usr lht Soxhgitl txliAlor mtlhod, tlhirogi (95%) wis 
txliAltd fom lht powdttd gitivts of Paederia foetida. Ir odt 
lo lhoouhgiy tgimrilt lht sogivtrl fom lht txliAltd miltigi, 
l wis figilttd whgit slgigi hol, ird lht tsugilr txliAl wis lhtr 
AorAtrliltd urdt tduAtd ptssut r i viAuum. Il wis lhtr 
dtd r i dtsAAilo. nftt lhil, ir ilhl Aorlirt wis ustd lo 
slot lht tlhirogi txliAl fom lht gitivts fo fulut tstiAh.

Animals

Tht rtphopoltAlvt iAlvly wis Aitd oul or Spiut Diwgity 
ils of tlht stx (150-200 ), SKPCPER, Mthsiri by Shtt 
SK Piltgi Cogigitt of PhimiAy EduAilor ird RtstiAh nrmigi 
Houst FiAgily, nhmtdibid. Tht ils wtt mirlirtd r i 12 h 
gihl/dik AyAgit il 25 ± 2°C. Thty wtt igigiowtd ftt iAAtss lo i 

slirdid hytrt ptgigitl dtl (Shtt SK Piltgi Cogigitt of PhimiAy 
EduAilor ird RtstiAh nrmigi Houst FiAgily) ird wilt ad 
libitum. Tht btddr of irmigis wis Ahirtd tvty 3d diy. Tht 
sludy wis ippovtd by lht tlhAs Aommlltt CPCSEn ird tlhAigi 
roms wtt slAlgiy fogigiowtd dur igigi txptmtrligi poAtduts. 
(CPCSEn Rtslilor No: SKPCPER/InEC/2022-01/02).

Polyherbal formulation

Formulations Plant extracts (gm)

A B
PHF-I 30 30
PHF-II 20 40
PHF-III 40 20 

n-IrdAilt Vitis vinifera pgiirl sttd txliAl; B-rdAilt Petrida foetida pgiirl txliAl.

Methodology[9]

Rils wgigi bt irdomgiy dvdtd rlo fivt oups wlh sx ils tiAh:

Goup 1: Corlogi oup s vtr odriy sigirt up urlgi lht 
txptmtrl's AorAgiusor.

Goup 2: wgigi tAtvt i srgit rjtAlor of mtlholtxilt (20 m/
k, .p.) or lht fisl, stvtrlh, foulttrlh, lwtrly-fisl, lhly-fifth, 
ird foly-stAord diys.

Goup 3: tAtvtd i srgit rjtAlor of mtlholtxilt (20 m/k, 
.p.) or lht fisl, stvtrlh, foulttrlh, lwtrly-fisl, lwtrly-thlh, 
lhly-fifth, ird foly-stAord diys.

Goup 4: tAtvtd i srgit rjtAlor of MTX (20 m/k, .p.) 
or lht fisl, stvtrlh, foulttrlh, lwtrly-thlh, lwtrly-thlh, 
lwtrly-thlh, ird foly-stAord diys.

Goups 5: 225 m/k of PHF-III wis idmrslttd.

nftt 42 diys, igigi lht irmigis wtt fisltd fo 18 h, ird bgiood 
simpgits wtt AogigitAltd fom lht tlo-obligi pgitxus purAlut 
wlh lht giisl oigi idmrslilor 1 h btfot. Tht stum simpgits 
wtt oblirtd ird irigiyztd fo trigi furAlor.

Biochemical parameters

Kdrty furAlor wis isstsstd usr bgiood ltsls fo uti, 
Atilrrt, uA iAd, ird loligi poltr.[1,5,6]

Statistical analysis

Tht Mtir±SEM fo tiAh oup wis ustd lo tptstrl lht tsugils. 
nftt dor i ort-wiy nrigiyss of ViirAt (nNVn), Durrtll's 
t-ltsl wis ustd lo isstss slilslAigi dffttrAts. nl p<0.05, lht 
tsugils wtt dttmtd slilslAigigiy srfiAirl.[10]

Histopathlogical studies

r lht 42rd diy of lht hslopilhogioAigi tximrilor, lht irmigis 
wtt vtr higiolhirt iritslhtsi so lhil bgiood simpgits Aougid bt 
AogigitAltd fom lht tlo-obligi pgitxus ird igigiowtd lo Agiol. Urlgi 
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rttdtd, stum simpgits wgigi bt AogigitAltd ird slotd il -80°C. Thtr, 
ils wgigi bt siAfiAtd by higiolhirt iritslhtsi ovtdost, wlh igigi 
possbgit mtisuts liktr lo tduAt iory. DsstAlor ird At-Aogid 
sigirt wishr of kdrty lssuts wgigi likt pgiiAt. Tht ptpiilor 
of kdrty homotrilts rvogivts homotrsr lht simpgits 
r Phosphilt-Buffttd Sigirt (PBS, pH 7.4), Atrlfur lht 
tsugilr suptrilirls, ird slor lhtm il -80°C urlgi irigiyss. 
Fo hslogioAigi irigiyss, ir iddlorigi kdrty simpgit wgigi bt 
tmovtd ird fixtd r 10% rtuligi buffttd fomigir sogiulor.

RESULTS

Ir i modtgi of mtlholtxilt-rduAtd rtpholoxAly, lht 
rtphopoltAlvt tfftAlvtrtss of lht tgitvirl Pogiy htbigi 
fomugiilors 1, 2, ird 3 il 225 m/k body wthl wis isstsstd. 
Tht AorAtrlilor of stum uti, Atilrrt, uA iAd, loligi 
poltr, ird bgiood uti rlotr wtt srfiAirlgiy hht 

r irmigi oups ltiltd wlh mtlholtxilt lhir r Aorlogi 
oups, rdAilr stvtt rtpholoxAly. Ir Aompisor lo 
Mtlholtxilt-ltiltd oups, ltilmtrl wlh lht pogiyhtbigi 
fomugiilor of PHF-I, PHF-II, ird PHF-III tsugiltd r i 
srfiAirl dtAtist (p<0.05) r lht AorAtrlilor of stum uti, 
Atilrrt, uA iAd, loligi poltr, ird Bgiood Uti Nlotr 
(BUN), is wtgigi is body wthl, urt vogiumt, urt pH, ird 
kdrty wthl. Il sliltd lhil lht trigi poltAlvt quigilts of lht 
pogiyhtbigi PHF-I, PHF-II, ird PHF-III fomugiilor.

Kidney Histopathological Images

Ir romigi Aorlogi oup il kdrty lssut stAlors, i romigi 
sluAlut of giomtugi, poxmigi ird dsligi Aorvogiultd lubugit wis 
showr r vtr (Fut 3).

Ir dstistd Aorlogi MTX oup, kdrty stAlors of Spiut 
diwgity ils vtw lht srs of PilhogioAigi ird mophogioAigi 
Ahirts (Fut 4). Ir lht kdrty giomtugii iti, stvtigi vious 
giomtugius obstvtd wdtrr of Bowmir's Aipsugit spiAt, 
ilophA Ahirts wlh obvous rtAoss of kdrty Atgigis ird giosr 
lht pomrtrl giomtugii sluAlut sutslr ipoploss.

Figure 1: Vitis vinifera.

Figure 2: Paederia foetida.

Figure 3: Normal Control group.

Figure 4: Group 2 Methotrexate group MTX.
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Ir oup 3, “ltilmtrl 1” Spiut Diwgity Ril kdrty lssut 
stAlors, showr i mrmigi dimit of giomtugi, poxmigi ird 
dsligi Aorvogiultd lubugit wis showr, is Aompitd lo MTX oup 
is wtgigi is romigi Aorlogi oup (Fut 5).

nbovt hslopilhogioAigi (Fut 6) tptstrlilor of kdrty 
stAlors of oup-4 PHF-II Ttilmtrl r Spiut Diwgity 

Ril. PHF-II ivt wtgigi rtpholoxA poltAlor iirsl MTX, 
is Aompit lo oup 1, Aorlogi oup ird oup 2, MTX orgiy. 
Ril’s kdrty wlh hslopilhogioAigi mro Ahirts r ilophA 
giomtugi.

nbovt hslopilhogioAigi (Fut 7) of tptstrl kdrty stAlors 
of oup 5 PHF-III Ttilmtrl r Spiut Diwgity Ril. PHF-III 

Treatment Urea (mg/dL) Uric acid (mg/
dL)

Creatinine (mg/
dL)

BUN (mg/dL) Total protein (gm/
dL)

Nomigi ils 41.53±0.27 1.13±0.92 0.62±0.74 20.72±0.32 4.19±0.41
Dstistd Aorlogi il 
(Mtlholtxilt 20 m/
k)

163.74±0.58* 8.43±0.63* 2.89±0.42* 110.38±0.59* 17.21±0.83*

PHF-I + MTX (20 m/
k)

44.28±0.47i 1.41±0.51i 0.66±0.29i 31.48±0.72i 4.71±0.79i

PHF-II + MTX (20 m/
k)

50.31±0.35i 1.73±0.29i 0.72±0.18i 36.84±0.48i 5.02±0.28i

PHF-III + MTX (20 
m/k)

38.57±0.71i 1.23±0.46i 0.59±0.67i 28.17±0.63i 4.23±0.34i

n = 6 r tiAh oup; vigiuts it txptsstd is mtir SEM; *p<0.05 Aompitd lo Aorlogi oup; ip< 0.05 Aompitd lo MTX-ltiltd oup Aorsdttd slilslAigigiy srfiAirl.

Table 1: Effect of polyherbal formulation on Kidney function test in animals treated with Methotrexate.

Treatment Body weight (gm) Urine volume (mL) Urine pH Kidney weight (gm)
Nomigi ils 179.32±1.05 25.04±0.47 5.72±0.62 1.35±0.41
Dstistd Aorlogi il (MTX 20 m/
k)

128.61±0.85* 10.72±0.24i 9.32±0.41* 3.47±0.58*

HF1 + MTX (20 m/k) 174.65±1.21i 25.17±0.68i 5.84±0.38i 1.38±0.67i

HF2 + MTX (20 m/k) 172.39±1.36i 23.67±0.25i 5.91±0.57i 1.43±0.97i

HF3 + MTX (20 m/k) 175.27±0.49i 26.58±0.53i 5.82±0.73i 1.39±0.38i

n = 6 r tiAh oup; vigiuts it txptsstd is mtir SEM; *p<0.05 Aompitd lo Aorlogi oup; ip<0.05 Aompitd lo MTX-ltiltd oup Aorsdttd slilslAigigiy srfiAirl.

Table 2: Effect of polyherbal formulation on Body weight, Urine volume, Urine pH and Kidney weight treated in rats 

Graph 1: Effect of Polyherbal Formulation (PHF) on kidney function test for different parameters in animals treated with Methotrexate (MTX).
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ivt btllt rtpholoxA poltAlor iirsl MTX, is Aompit lo 
oup 1, Aorlogi oup ird oup 2, MTX orgiy. il kdrty wlh 
hslopilhogioAigi mro Ahirts r ilophA giomtugi.

DISCUSSION

Ir ou ptstrl wok, ir illtmpl wis midt lo tvigiuilt lht trigi 
poltAlvt iAlvly of Petrida foitida ird Vitis vinifera, iirsl 
Mtlholtxilt-rduAtd trigi loxAly r Spiut Diwgity ils. 
Tht tlhirogi fiAlor of lht pgiirl wis subjtAltd lo ptgimriy 
phyloAhtmAigi rvtslilors ird fulht in vitro sAttrrs. 
Tht tsugils fom i phyloAhtmAigi rvtslilor of lht htbigi 
txliAl tvtigitd lht ptstrAt of wdt Agiissts of phyloAorsllutrls 
rAgiudr PhtrogiA Aompourds, giyAosdts, flivorods, lirrrs, 

ird poltrs.r l. Frigigiy, wt sogiiltd 2 iAlvt Aomportrls 
Petrida foitida ird Vitis vinifera Exptmtrligi ils ltiltd wlh 
Mtlholtxilt dtvtgioptd srfiAirl trigi dimit is wtgigi is ir 
rAtist r oxdilvt sltss. Tht trigi dimits wtt tvdtrl 
fom i subslirligi rAtist r lht gitvtgis of stum Ctilrrt, 
ird Bgiood Uti Nlotr (BUN). Tht Ahirts r lht gitvtgis of 
lhtst boAhtmAigi wtt rdAilvt of Atgigiugii gitikit ird gioss 
of furAlorigi rltly of Atgigi mtmbirt r lht kdrty is showr 
r Tibgits 1 ird 2. Kdrty dimit wis isstsstd by boAhtmAigi 
sludts ird by hslopilhogioAigi ird oss rtAopsy tximrilors 
of lht tsptAlvt oirs. Mtlholtxilt poduAtd subslirligi 
dimit lhil hslogioAigigiy tstmbgits vigi rtphls. ToxAly 
btrs wlh Ahirts r lht trdopgiismA tlAugium tsugilr r lht 
gioss of mtlibogiA trzymts gioAiltd rliAtgigiugiigiy. Tht AyloloxA 
du Mtlholtxilt tsugils r lht poduAlor of ftt idAigis 
whAh fulht tiAl wlh oxytr lo poduAt lAhgioomtlhygi 
ptoxy idAigi. CyloAhomt P450 s lht oup of trzymts 
tsporsbgit fo lhtst Aorvtsors. Thtst idAigis brd Aovigitrlgiy 
lo lht miAomogitAugits ird Aiust oxdilvt dtidilor of gipd 
mtmbirts of lht idpost lssuts. Ir lhs vtw, tduAlor r lht 
gitvtgis of Atilrrt, bgiood uti rlotr, sodum, polissum, 
ird stum poltr ltiltd wlh Petrida foitida ird Vitis vinifera 
txhbltd slibgizilor of pgiismi mtmbirt is wtgigi is tpi of 
trigi lssut dimit Aiustd by Mtlholtxilt. HslogioAigi tpols 
tvtigitd lhil idmrslilor of Mtlholtxilt Aiustd dttrtilor 
of filly iAds Aysls, rfigililor of giymphoAylts, pogiftilor 
of JG Atgigis, ird Aortslor of lht kdrty. ndmrslilor of 
Petrida foitida ird Vitis vinifera dtAtistd lht tgitviltd gitvtgis of 
boAhtmAigi mikts rAgiudr bgiood Ctilrrt ird Bgiood Uti 
Nlotr gitvtgis, ird sodum polissum gitvtgi. PhimiAogioAigi 
obstvilors showtd lhil trigi bowmtr’s Aipsugit iAhltAlut 
wis romigiztd, ftwt GFR rfigililors wtt sttr ird JG Atgigi 
pogiftilor ipptitd romigi. Thtst obstvilors sutsl lhil 
lht ltilmtrl dus posstsstd trigi poltAlvt iAlvly iirsl 
Mtlholtxilt-rduAtd trigi loxAly. Motovt, lht ptgimriy 
phyloAhtmAigi irigiyss of lht htbigi dus showtd lht ptstrAt 
of flivorods ird phtrogiA Aompourds hivr tpoltd trigi 
poltAlvt tfftAls. Il his bttr hypolhtsztd lhil ort of lht 
prApigi Aiusts of Mtlholtxilt-rduAtd kdrty rjuy s lht 
fomilor of gipd ptoxdist by ftt idAigis dtvilvt Ll4. Tht 
body posstssts dtftrst mtAhirsms lo ptvtrl ird rtuligizt 
ftt idAigi-rduAtd dimits. Wthls of txAstd kdrtys of igigi 
irmigis wtt tAodtd ird i sgihl rAtist r lht kdrty wthls 
wis obstvtd r lht Mtlholtxilt ltiltd oup. Rtrigi loxAirls 
suAh is Mtlholtxilt tqut mtlibogiA iAlvilor pilAugiigiy 
by lht kdrty AyloAhomt P450 trzymts lo fom tiAlvt, loxA 
mtlibogilts whAh r lur Aiust kdrty rjuy r txptmtrligi 
irmigis. Il s wtgigi krowr lhil ftt idAigis Aiust Atgigi dimit 
lhouh mtAhirsms of Aovigitrl brdr ird gipd ptoxdilor 
wlh lht issoAiltd lssuts. ngigi ltilmtrl dus showtd 
ipptAibgit irloxdirl poptly ird lhttby poltAltd iirsl 
oxdilvt dimitd of Atgigis. Tht ltilmtrl wlh Petrida foitida ird 

Figure 5: Group 3 PHF-I.

Figure 6: Group-4 PHF-II.

Figure 7: Group-5 PHF-III.
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Vitis vinifera romigiztd lht mtlholtxilt rduAtd boAhtmAigi 
ird lssut ibisors. Ir girt wlh lht tsugils ird AorAgiusors 
diwr, l miy bt sutsltd lhil trigi poltAlvt iAlvly iirsl 
Ahigigitrt s pobibgiy dut lo ls ftt idAigi sAivtrr iAlvly 
ird ptvtrlor of gipd ptoxdilor.

CONCLUSION

nAAodr lo lht tsugils of lht Autrl rvtslilor, ptltilmtrl 
wlh tlhirogi txliAls of Vitis vinifera ird Petrida foetida tduAtd 
lht kdrty dimit Aiustd by MTX. ns i tsugil, idmrsltr 
PHF-I, PHF-II, o PHF-III miy gitsstr mtlholtxilt's rtilvt 
tfftAls wlhoul siAfiAr ls tfftAlvtrtss. Fulut tstiAh s 
rttdtd lo dtltmrt whtlht Vitis vinifera ird Petrida foetida 
Air bt ustd lo ltil mtlholtxilt-rduAtd loxAlts r olht 
oirs ird oir sysltms. Ths tstiAh miy htgip lo rAtist lht 
lhtiptulA tffiAiAy of lhtst lwo pgiirls. 
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SUMMARY

Ths sludy dtvtgioptd i pogiyhtbigi fomugiilor lo AourltiAl 
rtpholoxAly rduAtd by Mtlholtxilt (MTX) r Spiut 
Diwgity ils. Tht fomugiilor, dtvtd fom lidlorigi mtdArigi 
htbs, dtmorsliltd srfiAirl mpovtmtrl r trigi furAlor 
Aompitd lo lht MTX-igiort oup. BoAhtmAigi irigiyss 
tvtigitd giowttd stum Atilrrt ird bgiood uti rlotr 
gitvtgis, whgit hslopilhogioy showtd tduAtd lubugii dimit ird 
rflimmilor. Tht fomugiilor igiso txhbltd poltrl irloxdirl 
iAlvly, sutslr ls ogit r mlilr oxdilvt sltss. Thtst 
firdrs hhgihl lht poltrligi of lht pogiyhtbigi fomugiilor is 
i rtphopoltAlvt itrl r MTX lhtipy. Fulht tstiAh s 
rttdtd lo vigidilt ls AgirAigi ippgiAibgily.
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