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aDlai) (ga 530 100 3 S Ly (6.4) sl pH 8 oty agupiaall of Cus ¢ pdanlal) Jasll 3

.(Dorsch et al., 2014) (7.7) Jsdl pH &




(ke DG clysl) dulgll e o dulgll (goae dam ADEN clyeld) oda J<im o (Ko WS

LS ol A Gug S 5l Bydpdia ol prdand) sliade (9585 Gam IS Cilsaall 038 ¢llas (CD, 2010)

b elin Lo i<l ad saaliadll Joll gl I8 B pan Lo Wt ((2) ) ygeall 8 manse 5o

(2022 3l 5 Gesmed) sl Sleall o Jiadl il

3

B L
;

. - .
R & & 3
(Rizzi ef al.,2017) Js) 2 Lgaa LD Ciliusil) Ciluas giagi :(2) ady & 9eall




Jawl ) (s35 a8y Aaliall duie V) Glgll L)) lases lgess s Gluaall sda 505 o oS
@) dagas Hha bl Bl a8 o (Ko WS aiasa e s Adsd) Sl
pas OKa daleie Lppall abel) dands Gl Ul gsedl) ol aanall Guasy Gl ds S,

: (6>pH) Joull Joll oaalal) Jouil) B Laii gy cluas @

sl KU NS i
Bartges, 2011; ) Lakadll (sal Jsall cilban anas (30 (%50-40) (s aseedll) S J<in

e ol Sleall o) sl 8 Gla¥) lel 3 cluasl) o3a (a5 ¢(Langston et al., 2008
Gleaall JS (3 Jal) 58 LS 5 oSy duagipall (gpaall A CVISGY) Cilias (<0 Yy Jakdl

.(Palm and Westropp, 2011) Lisils Lleal ¢uaas o (Kay 43ld 3l
S pstiall S5 alinily agpallll YIS 0o ol (gina i) dam Sluasl) sda <
Ja & 4l 3 Jadly (PH) aall imgyngll () dad (mliss) Jla 3 Gl Joll 4
e assdl€l 23k A3y aliall (Sl e asaallSlly il (Dl day a1 pH Gl
I 8 aal) Cuadl o VBV 55 50l ey asandll VIS (S ) sag 1aag 4
psmallSl) 585 8ab) (e Aadl CilS elge Joall & clslill oda 355 50l ol Jllly cluasd) 23a
ol bl Copd 3 gl Ol Chlaal daiii o el Sleall (e pabiaia¥) sals) Sl o)) b

-(Nelson and Couto, 2019) ciluaall sda J<i 4




(DauSalally @lnsCll) (aes L) A8 S ) S8 Dl CVBSY) Glaal s
e JKE @y Gluas) sda 055 o e VS I Jedad) e i LSy (Calally

.(Langston et al., 2008) (3) &,

(Rizzi ef al.,2017).J 5 b Lygaa asaudlSh CYSsl cluas g (3) o) el

3gng e ol Jingsngl) BIL 5 Jall (8 gl @SS Olgd 2B G g paall (e

G el 535 Cum Jall (B ddageall dayys asealll) GBS Glgd LB 5Ly o AL
Bartges, ) Jsll caslal) sl ae d5aall aguadll CYBSYL Joll ol ol Gialid

(2013




JEN PN T
e %5 aam Y g ol V) bkl vie caagd S Gluasd) el e hsall Glaas el

JSaN asnigaY) Cilyes x5 -(Houston et al., 2016) Jakill vie dadiall ddgd) Giliasl) sl
.(Lulich and Osborne, 2009) il (s} i3 5 anall Bystm IS dug S a5 logass SV
aalatl Asiiall Auagiall (gpall o V) Aemedll GllaY) pe Bale ol aea ciluas il Y
sl Al 585 plly el (A& o) (e hajd ) dilEY L SE Allas) un b)sl
.(Oshorne et al., 1996) Jsdl aas Jaliasls Jsall (PH) e aleas!

Ol 5 Gfye¥) 5 Oealll 5 O] (ge SlaaSl S EYL Sady Ghlacal & L) AL

Jemny Y Joll b Yol dine¥) Galea¥) sgud o 2my i) ol LS o(Treacher, 1962)

e Tas LB asll (e gsill 1agn dla) Lo o laball Gans K3y ¢ ol g lad] s
.(Bartges and Callens, 2015) (%0.3) s~ J<ial lalall

LS dmala 056 L e il sl pH a0 o ulad IS8 adieg Ginsadl sl J<i8 g
el gai Joll pH dap gli)) Jls & ST GsS chshll sda Pl 4l ofs @llig (L)<
-(Hesse et al., 2002)

1y 9kdl) dalge .3

Al cpuial) ¢ eal) Jio Jaladll die L) Ciluasll s A aald (Al Jalgall e sl Al
-(Bartges, 2013) Jadl) aDL)




Gluhall (asy Caag us BlaY) B 50 Gaali S 5yshal) Jalse aal aal jeall e el (1
.(CD, 2010) (udssiaall) LY ciliaslly LoD dinje ST Cilgins (7-2) _ers Jakadl)
O WS capanallSl IS amny LD dlige (95S5 A (12-5) yema Jaladll of Jasgl Lany
Appel et ) clsie 6-3 G 38 clyall Gluasy Ll jeall lagic of cang cluhall (saa)

(2022 «cu3ll 5 Luseed) (al., 2010

ey Jae o bl Gy iy Gum BLY) Gagas (G sn caaly painl) O 2 1ol
Cannon et ) <Al vie adde sa Lae ST GLYI die GIS (g fall) ADAN Claagall any
e ol duadall Jahadl) ) vie aguall€ll Syl ans Alal) A cailS L . (al., 2007

.(Houston et al., 2003) Laad Y xies duada il S xe

I b L) Sle o03a)) iy Adadl)l ciliaall JS8 e A8 Clwall g dasl)

O sha ay el 5 Jell b daganll dapy e g 4 kil die ddgdl bl cilias
Hied «(Gomes et al., 2018; Hunprasit et al., 2019; Osborne et al., 2009) <luaal
Dear et al., ) cluasll Loy Lo 334y ) og b 4 does o 2333 (25 of oSa
Y LS S ) ok LY L osesdl 585 ey oY (2011; Hesse et al., 2002
by of WS .(Albasan et al., 2012; Syme, 2012) sl dages 8alsy Julb 5 lyol)
psaallSll Y BS iy Llaadd Ligall Jalgall (e 283 Ligaall & (BB) 4Ly (C) el
Gluaall (<5 Joll VISl by by Loadl £dals @IS 2l ) gop &Y

Ol 5 aguallll 5 agargeall 32by I 4Lzl . (Grauer, 2015; Oshorne et al., 1996)




Kirk et al., 2003; McClain et al., ) &l b 1s2 cuals ¢l3all 3 (A) oxelid 5525 (D)

(1999

astpiall Y CVBSHY) Sluany LlaY) (B igy ol b agiminal) 55 galiasl o aag WS
piar Mlly VIS ae adals)) DA o asadlSll GBS lian J<al Lafia Jale ey
& psnina)l Jaee g Uyl P (e el S ((Nelson and Couto, 2019) a5l xe aalasl
Abd-) Laclall Yaae SS1 Joll moay by Jodll & Sljuadl 25k 83l ) 25 Lee sl
Glraall I8 (e 3 Ll 1330) 8 asoiinall 585 L) ols Qb L (Alaziz et al., 2012
astyinal CpSH saly el Jsr ) @oF ) RDENs 26 dalsll o) LS ABDA

.(Lekcharoensuk et al., 2001) Llay) 8 ol 90 cuali Jsall b Ciliussilly o gui9aY )y

csinal o Cun canuadI NS cluas 06% 8 5shadll Jalse aal e sladl el 1ol

Do 35 o (S psireal imn 825 of Sy oD 5 (8 S id ol sl el

Qi Jie bl oleall Sl sl oLl 8 aguadlSH gl aguageall duas Bali) (K1 celall Dlgin
Bruyette, ) assadll) cVHSH cluas 058 jhd e 05 8 canudlS G pday 3
o sl e el e 5 il acal) i ol clall pd Al Gl Gl ) daleaYl (2020

.(Grauer, 2015) Jsill oanills Lladll sga o) (Sar ilial) 5l JlgusY)
<o dmpre (Al —Dlagl) — dcbaadl) ADLe e Jakadll o clahall (any g 13D
Leadls (Cannon et al., 2007; Houston et al., 2003) <udgiull sy Lladd w7
dla L .(Lulich and Osborne, 2009) Jsaellly el el i3 Zuiad) DL
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el @l EV i ased Sl cNBS Gliany LD Age Lkl e dee YL
o clulpy ol s < L (Dijcker et al., 2011) (Jsehll —Wlagll- Lawylall) Jaghall
Albasan et al., 2012; ) sl cluasy Ll afiie (S5 dige Lyl sl DL

-(Appel et al., 2010

slidlly Canpall b 8 sy Gluaall GlaY) dus ¢l of cluhall (s Gaag 1duadl)
Cannon et al., 2007; Osborne et al., ) Jsall 2L e slall eDlginl (aleasy [REI

(2009

Gilras Lol ) Sllgaal) sie deils (6 5) Sl Adsal) 2Ll of Aaadle &5 1l dalse
oS haal Sl (S8 dajee 580 Dlss pladl e Sl S Gl Gl e (eSalls
ChsSall Jia lbillly adhall Gy @l Glsnd) Ll Load ABDEN cliwsdll Slias
I (g Wil (goanll Jah et ¥ ilaansal) elag eduislsall 208 ¢liladll) ¢lanllly dpsiall

.(Nelson and Couto, 2019) wluasll s

N paidy AlaY) Juwe of 3 glpal) blas e Lhill vie ol anill Gigan adiag

ikl pe A5Rall a)la sl dawi Ginad AU g Jiall s el gd ey ) gl

S 9 bl (Leaddl) lsasdl (g 2L Loady ¢AS5all Baganay JAalall shall Jaas iy dulyial)

LlaY) Gigaal g daadind axe gl e ladll Geaial (gl st Ly Lla) Giga

.(Dorsch et al., 2014)




Las ¢ SN e Lgia aldal oy iy sile sinal) 505 (g Aaganll clabiaall e dusa¥) Gians )
G0 W P e ) iy e dl)eda 55 el Sleall e Lil] Uaiia IS
b 0Rla) 13 Ladl) 8 slall dlsaly asend] (e paldall e L3y e i Les SSI ) pl
Sy lld ) ALYl sl (35 8 agan Lo cJobal 8538 ol oSI5 ) (535 38 a2l G
Oluaall (psSil 55 48N AglKH s)lelall st Cum (Lgl< s digaV) sda Joli s

.(Nelson and Couto, 2019)

sdatla) (G
:(Nelson and Couto, 2019) Jads dacled bales 52 e ale < Aol luaall dallas adiad
cang o) Adaad) ellladd) slacs) ALy
Adsdl Clanll gy aany
Adedl ) glae) m
Ags Glala glac)
celall ol Balyg A1) alail) o
-Joall (gaclall- meall il daaas

A gl llleaall alawsl A1)3) .1

daulgy adn Qllall A saalgie Gluasl) cul€ Jis Ay Adgll 3kl aladind PA e @b S

asasaall Cluuly Jall s Jslae aey ey plivie Jada st (85 oaslonid Jslaag 8Ll

.(Osborne et al., 2010) daws) Clgall Jilig oY) Cantas e Plany Cus 5l e




el Gluasdl o493 asn .2

Sl Qal) —PH 3 dapn aontl el Jdaill) ol (il Gandll ehal Pla e clld 2
£l 2y (sl Gy il (paad) panidl) —dacsill 4By aigly o) pas ddjadd ellyy Jol
.(Adams and Syme, 2005) dle) cibhlhaia¥) auead oadiill aniill aaY)

(sl Clyal slae) .3

IS Taas Jsall 05 elling (1.025) e i Jsall o sill 3 ranay 3n Adsal) haall eldag] o3

B 5 ol ol Jod) (J sl S8 e Mg Jedl e 435S 25L8)01K6 o elhae] (S S
.(Nelson and Couto, 2019) Lkl sic a s\l <Y HSH luany Lla) J)SS aidd 43 aass
Joal & asandl) Sh & Jagale (alias) ) ol aligol€spme o cluball gaa) @Sy
o) asdlS & (%65) dawy paliasl @llia o) (gAT Ll aag WS L (Lulich et al., 2001)
axa 8al) dal e gl Aaddiie 403jld Jullae elae) (Ko WS -(Hezel et al., 2007) NSl

-(Hesse et al., 2002) Js

tdogaad) cilalall slhac) 4

o Jemall Uin Grealaliin) Ul i e cdagall clalial) e ST ol i alatial (Sa
(Qemally Uos cpuluslig il — Jumally lis ol adll 3ub e CpllanSsal — alall s

.(Nelson and Couto, 2019)




telall oyl saliyg (Alaadl Al Jaaes 5

i LS Al land) dallee dal e lge i) aalsll clehal) aal o 3D Uil (g aey
Qalall elaall aad Caiaty (lsaall adal)l Gyl ele goi A oliV) pa slad) o BdIS S cllac]
Llay) sy (BB) omelisss A I Js)) aUail) mex cag WS L(Hesse et al., 2002)

.(Osborne, 2004) Sl & Weiins CYBSY) ol (mis o Jany 4 @llyy CYRSEY) Cilans

tJell (saclall — _caead) ilgill Jaaxs .6

IS e Bl luasl) LbaaY U oSl b el Jaladl o) Loyl cilahall e vaall il
led) e s -(Bartges, 2013; Buffington, 2011) Jsdl pH s & yailly Lkl e
Gl ool Gans o eba) 03l Apaclil) ol dacaeall pH daps 8 olsill LG
Jie) daell) PH da)n (B sl (poend ) YISl Cupsally Ofinsed) Jia) diames Slias (s
PH a0 daeil Golall o el @lling . (asuallSl) Cliinsdy asaadl Sl iS5 g il Gilas
(Nelson and Couto, Jsll pH dod Je dasd Gl sllacly Sl alaill s DA e

.2019)

Lleall Laul) yualial) aal (gaclli= aeal) Cplsll ey :gas il aaal) G515l oo daal i

G ople JSE el ol (PH) cungued) il dns ol camall Jal haaY) e
dabaal)l Lagleedl) Ciillagl 2ag o) oSa PH sine 8 ikl sl ¢y -(7.8-7.0)
CosSiy Lilalae g caueall & hainly palaa¥) 2l 2 ale IS0 DAY Ciillay Caaayg

Wi ¢(7.44-7.36) o PH I Gsisa zsli SLoall aall daalls sl 138 e Jaliall ac)gall
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I (ssinn zolyd AN Jals LT L(7.35) s gansll aally DU Jslll pH I (s5inne (35S
-(Madhavan Unny et al., 2023) 7.0 s> lawgic: (7.4-6.0) o pH

& PH sale] auall Jslan dus (7.6-7.0) o ol Lexie pH Ol e Lleadl aall (K

i PH 8 s gl dla GsS Levie dalide Lucarsns Sl DA o aandal) oaslgniudl) (gginal)

-(Madhavan Unny et al., 2023) 2kl 3laill

Nelson and Couto, ) awall dilsw A crngsugll Clisd 35 alan duulad LT EDE @lia sy

(RASH — i) lea — Ablasl (glsall dlas ) £(2019

5 b Ll V) Lyt Lyl 05 Gum pH clyss aca Jo¥) g laall i 4 tolsall e s
Y s gl LS 2l Abgla sf 50l PH cilihlacal sl Wi jies pabiied ¥ gl Gus 8g0a0
& Bl tgleall aal iess .(Nelson and Couto, 2019) sl Jals (5)lsag sl z)la g)ls

S gl Tan il lgadl g (( Clisigal) — Cilisdl) Tl — Cilisn Kl A3 ) 1 b ausn)

b P e sl el Gilall daia 8 gl aalds @58 e Jaxll Tay 3 ciglsall aa

A8y ISl b Al A0V) 38y ¢ Leall gaa b il (She B PH @ls S35 Gus (CO2) Jle

(1)




g o

Co2 aliall
(4ah B2l )

(Nelson and Couto, 2019) awall 2 Galaally 3 (e IS Gigan Jalie gasi (1) a8, J<id)

cile b dny Lelgnia Tay Cun (sl caeall (sl adati ol Ul s dogll) L) jaes Ly
tGoh e selal- meal) (gl Javay LISH agitg Adladg 58 YT LIV Ll W1 AL saalg

il LadUll 8 g Sall 3805 s @
(g Sl abaial Bale] .1
B SligyKy g libal .2
comngougll gk zyka @

dsad) pH 2 Asiiall ddgl) cluaall dlay) s Joull (gae - uaaal) O3lel) Jonas i

:L..géc-lﬁ\




oy Joll dages 3Ly Pla e ABAN Gluaall 8 Joll (2cldll — caeall Gilall daaes

-(Palma et al., 2013) Ph<6,8 4s)s prowas

3 ) e 4l LS daladll die  Jgr menaS asnigal) 25l Dllad ) iyl e sl oLl a3
(Taton et al., 1984) 2Li 6 I 5 2

5 lasll Jae doa LY Dlsall Gllleadll laean (K35 e 5 A3 (8 e Cigfiall oSS0 5 Gl
.(Osborne et al., 1996) 48\ s Joall (aness ) (250 Jalb

Allall U8 e 8ya JgY oyl el Casi€) ag sl )oKl aals Ll ang :C aalisd

-(Robert et al., 2000) Szent-Gyorgi s\<igl)

JapsSa¥) 3 ) )€l Gaes alifioy Cam sae 8l el 33y C Gaalid COMEL) 1y

-
-

iy 1 sl A Sn ) Ty Usmts slly oS s ingsSl) e ) a5

(2) o) IS & mage s LS CVISHY) Tidaes




OH OH
HO HO
8] 0 o) (0]
— 2¢,-H
0 OH 0 0

Ascorbate Dehydroascorbate

HOM

O O OH
2,3-Diketogulonic acid

o
OH OH OH
0. OH HO 0. OH
+ +
0) OH

OH O OH 0
Threosone Oxalix acid Erythrulose Oxalix acid

.(Godon et al,.2020) C = ¢alish DLl Jalpa gy (2) ad) Jil)

¥

o}

aadiaa) gl o g2l (C) oaelid (3alas Jaee Calidsg ) sk e (C) (alid poiea a1y
Gileal Hie ) gy Jue sy Lkilly OIS (e IS a8 8 (C) gelid Galss o) g Cas

.(Chatterjee et al., 1975) )las) & ) (9AY) dglsall leY)
QoAU Taile syliels dalgl ailly e aall (C) Cpelid (535 dugend) ASlasl) Al (e

iad Ll Caaill jae agn U Adylall ¢ls) b S ey . (Birzle and Hediger, 2012)

i ) Jaai Baal Wapee Cheal paien Gy Luwd Syise JuysSu) e LIAN H5dall old 2l oy

.(Buettner, 1993) sal) jsdall (e alanll b ddled ST 810 Lgleny Lae




coalaial salels SHAYI DA (e (C) cpalid (il e Laliadl 8 Taals T quals I o 2a
AT ddacdsy Lyl sl i) Aaulyy daliaial sale) sy Ll DA e dsadf &b Eaa
GaidD sfiedl o Bsdy ¢ ul/Jse Abe (56-39) dlae ClipSp de agagall Zym e adiad

.(Godon et al,.2020) Jsal & (C) oelish ok g a05V) (alicia¥) sle] 5,8

Al e Laglenil) illeall e dacly degene 3 Lol Lgos oo el C cppalis of Liadd s

O ) eins DA e lele ddadlaally daiil) gai b aelng dacg¥) 8 dadill Jalgal) Galas
ol aly delial) sl 6 Tye0 GBS Caabig allaall § dgall dae gVl alall daal algll aa¥sSl)
Taneja et al., ) 52uSY) Cholias a8l o Liad C cpalid ey 93 S Jaal Cilag

(2010

(NOS) 1l audlss (NO) I @alas salaiad 3oyl (o pall (3855 aujsi (st Ao (C) (aelid Jany
Lol e blall 8 4dled (C) oulid elliag (Kim et al., 2006; Tyml et al., 2005)
Kahn ) spha Galels gulaaall oyl gl dadsll (5855 dosanl) dae g1 A0 aie SIS L jedl)
.(etal., 2011

ol @i LS . (May et al., 2012) clua¥sSalsll (ol il dilac (b (g)5 pia C Calis o 2ag
aulgs Lebasdis gy Lo oY) b oo Lullin¥) Ly W cBliiee Ll 0 C omlid
ot C onalid aalun celly ) 4Lyl (Dillon et al., 2004; Dillon et al., 2010) ey
dabaie & 4l S sain Osep st eJad) DY dlad) Osasel) Sl il Gayng 3l (silas
.(Treschan et al., 2006) dualaill sall AN il & 43035 2ing dlgall as

26




50 sae el 0585 L Wles (C) ool 0o Adle iS5 e LulgiN )y dueliad) DAY (g5
Sl algal! (ssiwe ) Slld 35a05 o(Bergsten et al., 1990) Ll <5 (e 5« 100 I
C oelid o i .(ROS) dulelinll LuinauSs¥) gl¥) o Jall 3:Sily Giapailly LAY 238 Jala
Aoglaalll LRI SIS 53a 4l any @IS i) Cllaad) ol daaldly  Shaall I3 Cpany
sl aly (C) ol 8 @l ) sy L (Wilson, 2013) ciaall LysSll J6 & el
A WA ddawlsy LyaSll 8 e 5 cblgDU saliaally LDl Ll cli€aiad) e
Berger and Oudemans-van Straaten, ) WAl bl 560 WA Llés aieg (NK) deaslal

-(2015; Carcamo et al., 2002
abaial any L JEN g (alaic¥) Ldee DA (o M Glias 38 e C paalid il 4] fas

e g dad) 8 L) A Y Al o2 g ] B a5 adl) 6 aibigine adif (C el

milially slianll LN 6 Dualy aal) 3 2 o) 3 Yl (mliaiy) b dibgine fas o)

o i) C (ualish o il 3] 1 et gl il gy s ) bl Aunsly L Augad
st O S Lo sag eSSl ) DY) cililee DA C el Jsa Jsal) e daeaVlg ol
Ulaas 38 Cun 32U soliadl C ualid dgligy L Joaill 138 L S Gluas 0385
S)sSal) Gans I dsay o5 eclysSal) jia nsS ) 0 Lee el g <) el oS
iy g3l (diketogluconic Sye () (oS uee nys€ul) Gaea dsaty o Sa oS5 e

((Kayis,2023) ISsY) cpsSil ddlgil) &




Jodi . psauadlSl) YIS sl JSing ol (& CYBSHY) O e A5 Gy dalse Bac clla
Joaaall ¢ A (goall 3lanl cillee (A1) CDLaSally A8l SNBSS Joli Jalgal) 030
chilaly il o) (e cldeall o3 L YBSY) Ol Ao Laliall (hally (gol<I YN ¢ S
iasyall cadagll Slead) Gabuels (Alaad) GBS ol saly) sl VISl dajd e Al

-(Kayis,2023) dus Sl Jalgalls
Uaes a3 e Aaal 5% B lly «WDSGY) S5 80k) DA e Sl mes il el
O luhall ol L elaad) e gy CVISEY) Jolin Ao o «oMmD Sl gieS el )o<ul)
A5)ae IV o) VNSsH Jjs Lleadl) lilgall (o) el 058 CYBSOU alall (ggall (il
LS Y LSalall waas 25 A3 VST Y adyl) alsall 2 dag cAald) Cililsaally

Uaes find EOU Gangyua Aesl wl ddadss cVISE I Joat s a8 YIS

Al dai CVISH ) Jeaty um (VIS s 8al) b Tage Slale i3l el o<

Jio lisnl€ll pe psued I CVBSH sl aami Laxie JSI) cilas 036<50 cAilgdl) 3 iyl e
Lgl<l bl Cali 8 el ety aBy cluanll (35 ) (595 Lae ¢ SN 8 oSI5g agullSI)

.(Kayis,2023)
(C) Oalis (oamso 4l V) 325350 rhaadl Jlaall (8 (C) 0alid s bl 0058 G )l e

SISy (Hill et al., 2001) Lkl v JsSla gyl eDlgind e ol Gaushill ) pall aidl

.(Schlesinger, 1995) (xsinalisalls aauill Casas L3l all diinislé sasgia 7 dkal




5 ehs¥) e dime plgil Gld 8 Lo Aibad) Gabel) e waalls (C) el (g5ine paliail Jayy o
Al Slaball e paall @yl 5880 L1 B g cdapasd) Gl 5 sleal) a3l Pl
Al deaalls Gulaadll adl shal 13 bile 05 8 gaall Guh e (C) ouelid Ml o
52.SY) lalias aal (e (C) celis (Y Tkais .(Chambial et al., 2013; Marik et al., 2017)
ey of dadledll 8 aeladial vie Seall e @llng ¢ eliadl Sleal) Guiad e 1l e als

Slie ddeadl gl Gllliaed) LIS Ll

S 2 ((Malmasi et al.,, 2019) Js Gaese 50 el of (Sa (C) cpelid of Lad aag

Alsd) el Ll o Osilay ) mpal) (ol Adsal) lllieall & (msend JalaS aalaiio

(Traxer et al., 2003) Jsdl 8 dasenll daps (mid 8 4nllad il Cun o3 Sl
Lk sy uball Clady dplad @i el il Al Clamall 23S C ppualih i it
100) C (patid cudacl desane tpficsane ) lgasdl iy cCudyfie Cihsl o Jlaa 6
oo (wlele 8 JS dkd/ans 200) DL Methionine culael (sals ccpall 3nh e (L anS/ane
idad Sl goul pmliadl ) ol C (el o il cupglal il cladlall Culas cdll Gk
@il C palid el LS .DL Methionine ciali ll deganals A3l Cudgjie Cilpsly b

-(Malmasi et al., 2019) syl <¥ls Jcadl Ladle

DLVl el ser L aladiuly jide B cllyy Cudg ) els e C omelid 80 dulp cu
ml man Al *Pseudomonas aeruginosa* Loy aladiuly pelill sty Jgaldy ¢ gaill JaoS
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Abstract

Urinary stones are one of the most common urinary problems seen in cats and their
treatment is challenging due to the diversity of causes and factors associated with
them. Therefore, this study aims to evaluate the effectiveness of potassium citrate
and vitamin C in treating stones and to know their effect on urine pH in cats. The
study was conducted on cats of various ages, sex and nutrition. They were selected
based on clinical symptoms indicating the presence of urinary problems including
(dysuria - dribbling urine - bloody urine). Urine samples were collected from cats
from the bladder. Microscopic examination of the urine was then performed to
determine the type of stones and to select cats suffering from calcium oxalate and
triphosphate stones. The animals were randomly divided into six groups of 8 cats
each and treated as follows: Group 1 (alkaline control) was treated with
marbofloxacin and cystone, Group 2 (acidic control) was treated with
marbofloxacin and cystone, Group 3 (TB C50) was given vitamin C by
subcutaneous injection at a dose of 50 mg/kg every 24 hours with marbofloxacin,
Group 4 (TB C100) was given vitamin C by subcutaneous injection at a dose of
100 mg/kg every 24 hours with marbofloxacin, Group 5 (TA CT150) was given
potassium citrate orally at a dose of 150 mg/kg every 24 hours with marbofloxacin,
and Group 6 (TA CT75) was given potassium citrate orally at a dose of 75 mg/kg
every 24 hours with marbofloxacin. The effectiveness of the treatments was
evaluated by collecting urine samples on days (0-7-14) from the start of treatment.
The results showed significant differences between the acidic experimental groups
(fifth and sixth) and the control group (second), as they had a better effectiveness
In changing the pH of urine and its specific gravity and returning it to values close
to normal faster compared to the control group during the entire treatment period
(14 days). Noting that on the seventh day and at the end of treatment, there were
significant differences in favor of the fifth experimental group, which had a better
effect in treatment. The results also showed significant differences between the
experimental groups (third and fourth) and the control group (first), as both the
third and fourth experimental groups had a greater effectiveness in changing the
pH of urine and its specific gravity and returning it to values close to normal faster
compared to the control group during the entire treatment period (14 days). The
infection rate of male cats (72.92) % was higher than the rate of female cats
(27.08) %. The results showed that the incidence of urolithiasis was recorded
within the age of (1-7) years. While the highest incidence rate was in cats that were
fed dry food.

It is concluded from this study that potassium citrate was effective in treating
stones by affecting the pH of urine and making it alkaline, which contributed to the
dissolution of stones. Also, the use of vitamin C was effective in treating stones by
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affecting the pH of urine and making it acidic, which contributed to the dissolution
of stones. This paves the way for their use on a wider scale in treatment programs
for cats.

Keywords: Cats, Stones, Vitamin C, Potassium Citrate., Calcium Oxalate, Struvite.
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