’\ Yc)L»..Zf\& 0,90

VFe Gl g5k

Py

7058 olygy 0oM Sy 30 (0 yligmle P 2Ly Lol loasdly
Jy955 U Jaro S8, U (Vulpes vulpes)

Y)".’ pbls OO0 “WQ&:J ‘)-“). ‘\-:zc-‘se.l.. o e ‘S-Lc

u‘)il —cL‘L)l.n; ‘6}‘) ol&asls ‘é.w)..nb oaSisls nu;bLilLe)o f}l‘; 05; A
ol —oliile S 31,y olKitils o Kb jusls 0aStils ¢ sagas (155 gl iils .Y

VEe e oloys Yo ighpdy TR olop LT TF redly yo

ouuS>
Sloyo Slaladl Lilao 9 090 00ld eSS e 4 Wb gl oo Cgmme S Sl Glodudy i S| AT @ axgs b )
3 s ©O9h (orae piliiS p Sleds sbml 4 e Sl lulid o wlgioe sl cal o cdad B a0 pdy el by ye
Ol e sb A o S ehiga 5 p e slacdy S (e b Sleyomle il s lse pgas 4 g Sllg> ples
(R3S Coumdg g b Sg0 L) (oSBT il Jb o g cans (Elyail disle b (VUIPES VUIPES) 30,8 55 obg, 0odE S o5
05 dsed Slopale ST g e Candg S5 lp ad gl olisle S (651, olStils (Siipals 0aSltils Sl 4y canslial
g (i85 @5 g e gyt 3l L pladl (1), S ol Jake ([SU8)00 armid g (SIS0l (g 5l o 9 2005 33 s
oolS 5l sib Y genlgnn iy o cwp g Bl so,ilignle 5l (Sl sleendisn 3JUI 5l edel cans @ il il 50
o Alsnle Gyl pae 25 Syg0 oY (loys Sleladl Galul cnl g ols Gl | gl Clne Splie 5ISUT 5 (95 o
pol 9 09d o0 (L (oo @le & s @y g 9> 5l Gl 99,9 4 e canlinl (Sloys g, ST Al 10 g (> 9)lga 5 IS
85 sl s bt 5 Saislpsd ool Syl & w5 b o iiseln o 585 il 5,00l 5 o0yl elyen @1, @i 5 550
el § 3978 spoten I (nl Fge Za e sl el S jle pasis ols B L

Eia o by, - s Sl Jake s onliseele gl o3y

D9 oo dmle 5 Jgo,8 wlal p o s ALY goul

Osmolality

twmg/dl , BUN mg/dl
=2(Nameq/t+ K msqﬂ-)+“l§"‘ + —=

e

5 Sl Sglite ;00 e 4 srlo ) (o0 lomle @Dl
pdle b wlgioe i gl Rl Ce e 4
(Ghas (50 b adgl @dle .(F) a5 55 il
sw‘ O‘JM &.e) 9 Goiu.: C_JL»&LQ.D.;‘ 50)0).4.9 T

Cyee (Jobo 7515 (95 (n e w5 5bas
a0, gy oV gel sl (o adel 18 A5 04l e
SrSojll gy can p gdl @dle b llad ax o
Grogamily g lalad ey (hg) o
G Oglite soolKaalesl 1o (235 g lacls xS
Sl wlg o (0 5lsmle Lol (5glasl (V2 )aS oo
e B e P I

&\ "y
/‘“,:—4 ok &
- . v [ 2

aghashghali@razi.ac.ir: Jetus o g Sy xSl Cony 3



mailto:hashghaii@razi.ac.ir
mailto:nasir.rafati@gmail.com
mailto:nasir.rafati@gmail.com
mailto:nasir.rafati@gmail.com
mailto:nasir.rafati@gmail.com
mailto:nasir.rafati@gmail.com
mailto:nasir.rafati@gmail.com
mailto:nasir.rafati@gmail.com

4
Yo Lo..u: -0 0,90 “8
olig; 0325 5 ;8 e ilgmle ST alKilejl slaazily

(WD) Sysmex KX21 slfiws SoS & EDTA (g4l>
slogasls polie sl Cied W35 S
(Chol, TG, Glu, BUN, Cr, TP, Alb, _;larise
&9, AST, ALT, ALP, LDH, GGT, CK, Amylase)
SaS 43 EDTA il sla s ,5 o iz pyus digas
Cardy S Ohee () VIV Slue oKiws
oBows S5 4 55 5 5 reliy 5 e slacdg Sl
—diges (g, (55,0]) Alfa Wasser-mann (s jegensly
2 Sy Sl (655 o jslareay ol plxil o lo
Jsloee 5l eslinnl b Glejogile «sy9 (o iws Joms
5 Jsl celo Sy 5o mdides Voo i) lSY Sy,
Al bl (o el O o (o i Lo Voo Sl
oY olbldl el 5 15 cle akis ol
S))0 5 285 D pge 0d ol e 5l 550,
i Sy il S ol s Sl S
&S 9 hate S3,0 lal boay pladl a5 ol cols
wdlsy g8 abe 75l g (V JS2) o gae (35
P85 Syge gl sbapleys ple ed 0wl
Jyame Sk el SelS 5o e ol
oly 5 Useel pilez ) olnl ST 550
Syge & 4 (AMYKY) Glnl g)lo gonds &S0 Jgame
Obwygl S8 Jyame  99peS g (SMlac
sl ol & p3¥ g galz 5 050 4 @MOKY))
b g calds 0,90 ;0 flas 5l cudlie g (5,00a50 a5 ol
Sbl ey e o)l g &5 Bl x ol

285 g0 oliile S

5 tbordise SRS (g 3l sasl Cuss 4 mls
@l Sl osd 70V g ) Jslax 0 095 shelyilen
S5msSy «SemgSeme @il (eSS
Wb (ooplignla Gomsise b olea g Ss
25 JB (omalS ol 5 (ol smle @Ml (S snle
ol golidl 9 AST il Sl aolidl uoen

5 CK 5 LDH glag, 51

MBI L (oo pbgmle sos oo (Lis Lo ings (izeen
5 oSSt s el 5 gie & S JLuo
Comnl 4 azg b (10) sl olyen lgwsl 5 gl
595 i g b len plo I seilgnle )%
5 ol 09> Il e wllge> 0 o] plSa
w3 ¥ genl 6l &j90 50 55 g aYge!
S pleyd gy g BB pasdd jo Wlgie o0l
Sl o ailg o gleje jo cdae il caisS
oeals by aeac piliciSy Claw 4 i
erax & Srew Sl 50 (F) 95t g kdse
Ole b wijls Sleys mle 4 5L a5 (504050
e b 4 e Sl ohigt e lacdg xSl
S o lgmle 85 pas Geizmen «(1F) 058 b
by Bl gl 5 S g S s Ak o)lse
9 9> 5l G 9959 4 mie Wlge il (Slayo
T g e p3l g 098 (Bl mle & o @ e
yol= 5,155 50 L(OVA) asbaals o e 4 Hlews yo 1,
ol 0330 S, 5l 15T s le ol 38s golSTy peds

Rgise gt oo flignle 4 Mo

O M9y 99lg0

avls L &L (Vulpes vulpes) 5,3 5 ols, oodd O
&b 5o (RSskS VIO 0j5 L) camliols (sagoe Sty
QL’L...;‘ S ) .E.».?oo JS o)b‘ S 9w )‘| IARTVATAR
Syl Rasly (Sipasls oaSails SLadS 4y olisle,S
3 obype W) 60,5 ST adgl Ololes jo 0l gl
TR LI S SET- RV SUWDETC B SV B PR JON- Y CV-F-
92 o Jleel 5l G Glo Condg b)) skt
Jgel & j90 pbsbs 5 BGMg/kg 90 L) wila ]
599 D) Olnl g)laeesS” E85 08 Jpame (08 oo V¢
3 g ad a3 Sdlaw wsyg 5l e Ases (0.2molkg
Sy 5 25 6 slaez EDTA W8l 5 gsl> slals
Sdels L& Ghled 2Ll sl aexe 05>
—oatls w8 A beeS 65l S 4 wi
Jus s, (PCV, Hb, RBC, WBC) sidslen sl




@ Yoo,lesi— 10 oy90
VEee o) g by

u_u...]a ﬁoLE.n Ll ML@A )Q ooy dasllas ol.35) ‘5.\[4.64.".15& &Lmua}l.u )_).)me —‘ J,u\?

=)l e F e soiiges 6l gz e polie b aslis
VAY VAY-1YD Chol (mg/dI)
Y/ VFI03-YAIFE TG (mg/dI)
SIVA F/AYA-AAY Glu (mg/dl)
Y- \VARACRVARYA Na (mEg/l)
AY v/o-\/f K (mEql/1)
V/a a/y e -AY - CI (mEqg/l)
%K SVARRUVLY Ca (mg/dl)
AR SISE-AIYY BUN (mg/dl)
o A e-$/- Cr (mg/dl)
\/§ ol0-0/f TP (g/dI)
Al YIY-#IY Alb (g/dI)
Ay AYE-$110 Fe (mg/dl)

Zhan etal, 1997 (21) *

Aguirre et al, 2000 (2) **

b polio b aolio ;3 0uds aalllas ol (sdgilen sloasls polis -V Jguz

=) e FF g len az e polis b sl
¥4 TARSAVAR PCV (%)
NI ATARBRYA RBC (x10%/ul)
#l\ s \TANGRTAS WBC (x10%/ul)
AIYAR A IAR Hgb (g/dI)
Y Y/A-0/\ Eos (%)
\A ya-f4 Seg (%)
\Y £ Y-a/f Lym (%)
A ofy-y/- Mono (%)
FIOA YIOF-vIvS AST (IU/L)
/AY YIYE-YIVY ALT (IU/L)
vy #IVE-OY ALP (IU/L)
TAREA YIYO--21\OA LDH (1U/L)
A - INARERYA GGT (IU/L)
AYovs #IV A -2IVYF CK (1U/L)
\7ARAA INAYZY S A% §2N

Amylase (IU/L)

Zhan et al, 1997 (21) *

Aguirre et al, 2000 (2) **




Y cng_.i‘;— \ O nmo ‘
oligy 038 Sy 10 (o yilisgls Mzl alKiylejl slaazdly

b Sleys gle ol 5 Jae ot jslaiens @ )5 5l o (o350 0 5l CiS 5 Condg )3 5o 8 oy (all ) S
el s S8l Laie 528, azns Lt el oy, canly Lils alail 5l oud aggs Bl Faesl, (0 . oLSY Ki) oy

Sledl slas, s a4 bodgdls LI falfl s o
4 53 AST s CK LDH _dlae slaes il Lial3dl il
by L Olo o 8 e 9 s (Has o]
Ol w23 o plad b egh uisres (VV) oS o
Syls 392y bl Hae Faus cawl 5 (SwSs
)
Sl g wad hinul a5 ol 4 dzgi b
2 H0V) 09b0 IS 5 peslly i slacdy Sl
Jsl b ye ;5 wogr 00ldl o ol o o5 3l len
slow (o3 dlee (oo plgmlas Sde @ o p (o I
Slr 9 S5 O)go ol eB63 DAD e sl
ol g 3l gbalas s clyle Lelosl Jlasl s,
Slale oS e salen » b sulsd
wolie by ol el alRalesl oy 5 Sund
2 $lS e Liie b (oo plgnle BYo (St
Ehaa) i)l dKiws 3,k 5l &ds (Ll X
Ll 5 iz lad 5o mlbo gard iz oS
sy a5 Gl oSS abgoe o0 lyol mes
Gl wlior RS 93 52 iaraly g o slacdy Sl
Lalto a5 5,08 olyon 4 1) 95 x> 2lS ol o el
S Sadls aalys oy 1) (JerealS el ild tals

9 SeesSemd e G I S ml
wdle jeiemgise boolyen (Ldg e jeiemsSsl (pizen
9 B Olge lie a8 I AL Wlgige o5 ol
logiiSly 51 B0 eye bl olpen 4 ol 5508
S8 (i el iGo3eS S 4 o
Wad ooilgnle Bl lade (S58)0 5 s
Wlgier omdlSonla 5 (o fSgle 5 @il (DB gule
4 og> x> Rl A6 (S genlson 5l plas
WS Bl diege 9 G ol S gl Lo
OF51Y Q) asl
ol (bleSn (pax a4 SasS slapls o
JLo @ ghaial o Wlgi oo IS 5 el i
Obe crl )3 &5 ams (5) o9 @ () plaxl b
siilen (1) Cenl Jotome s Silgplia 55T ol
O J52) o g 5l (placend oS dslllas 3590 Lo
Olyis a1y oge o5 g g o o tugll Jlos SlS
2 o900 sl ojloge Joszme gl Jalge 5l (S0
S slapls ;o o le 2l slacaw (n gl |
o 5l 8l oz Jls 4 rizmes gy 00 ek 4
Yo 5l S Wl e 45 ams (s, ¢l Cenl Sae
(V) w3k coads asdllas obg) ;o Seaglggees (oo lonle
I Gl 4 gue b Wl e pb e SRl
520 Gy g S o)Ll (gl 60 s 4 oged]

\Alg

&
2 J-%;é’b%ﬂ("j;~ \




B Yolei- 10 o)

VB Gl 5 5mb

S 1zl GujsSemgmle Sl Say wgs g

arg o ilsgmle Gl glp (Jeol 055y, SO 3l
Sy, 5l lo wlgioe &5 Sl prw alVgonl @
5 00,8 oauiS Jloys Sleladl g aseis o Clalolil
Bl s e g Sye cpblucSe il b

Ol Jley 3,5 qeude g (58l Gl caxlys
KUV SV ) B S S0 A NP VE1S SO0

bl Jgol 4 axg b 38 sasis obj)l 9,00
e b sl 5 o5 oty & s 5 Sojslyid

2 5lsmle Jae Copae lp i jasid o8
OF) el Copanl il Ly

&lw

1- Ahmad, M.S; Wahid, A; Ahmad, M; Mahboob,
N. and Mehmood, R; Prevalence of electrolyte
disorders among cases of diarrhea with severe
dehydration and correlation of electrolyte
levels with age of the patients. J.C.P.S.P;
2016; 26(5):394-398.

Aguirre, A.A; Angerbjorn, A; Tannerfeldt, M
and Mdorner, T; Health evaluation of arctic fox
(Alopex lagopus) cubs in sweden. J. Zoo and
Wildlife Med; 2000; 31(1):36-40.

3- Boag, A; K; Coe, R.J; Martinez, T.A and
Hughes, D; Acid-base and electrolyte
abnormalities in dogs with gastrointestinal
foreign bodies. J. Vet. Intern. Med; 2005;
19:816-821.

Burton, A.G. and Hopper, K.; Hyponatremia in
dogs and cats. Journal of Veterinary
Emergency and Critical Care; 2019; 29(5):
461-471.

Davis, H; Jensen, T; Johnson, A; Knowles, P;
Meyer, R; Rucinsky, R. and Shafford, H;
AAHA/AAFP fluid therapy guidelines for
dogs and cats. J. Am. Anim. Hosp. Assoc;
2013; 49:149-159.

Demonaco, S.M; Koch, M.W. and Southard,
T.L; Syndrome of inappropriate antidiuretic
hormone secretion in a cat with a putative
rathke’s cleft cyst. J. Fel. Med. Surg; 2014;
16(12):1010-1015.

7- de Morais, H.A. and DiBartola, S.P.;
Hyponatremia: a quick reference. Veterinary
Clinics of North America: Small Animal
Practice, 2008; 38(3):491-495.

8- Dibartola, S.P; Hyponatremia. Advan. in Flu.
Electrol. Disord; 1998; 28(3):515-532.

2

4

5

6

Gub 3l el s moe Sigisnl @zl aa Al
Class il sl s wS oo Jub |y JlormS sy clogg &
oailS 3:8) (el ashad S a4 98 la g )
WS Pl e 1) ol ma5 enny nl wsdise
Sl s G it &5 Sl g alS Sos el
S9dos AL e ngily 90)90 Sgeml pud Sy 20
<l o 3l Bl leodly e sily SRl cales 5o s
(A) 29l o0 yiden
Oy > el L o lanle oS o)l o
S p g Sl SiS Syl olen (pelysn)
Dgh oo odolive Cavg S el o allsl
(B) Coul cprd A (Sl @dle b))l 58 e
g1 Sggde o 00ls gl )| Jla 4o axil siled Conyo
Obles 58 Cenl (e VU s Vgl b (o0 5iligala
SeelgiS odB Geje bl ojlee 3 (sesl e b
T eyt b Sg pyai «saS (slen ok
30 (Ve g )) 0ad cvnlive 5 l0l0s ge,e0 cawliol
Wigyed &S b g () JUyol collad zals o )lse oy
b onl g odle (V0) 358 axd)S Ay Wb
rlgmle 4 e Wl >l e S,
wl¥genl o Gsb ol Wb a5 09l PYoeulsnle
g 0318 sead jley azei B lal o el s ol (s
T2 Rk (oIl 9 (ool s 9 D50 0 (V)
Sl 50 D3 e slismle 4 LM lp 500
ey @Rl Glaguyn Wl sl cpay sl
@ 2 Flon g e pb Geen ©xSesll ln
ol pale g (cenFgpll adp (1353, sk
L () o5 plosl Giolesl sllas 51 (5 Sslr a0 4
397y 058 Seo) Dol pe ST 4 azy
2 A deyoe B S ol ey S5 5 e
Sl 4 b S anlb el opl 56 (bl mls
Joglite e al¥genlonle oo plonls loys
oLl ps 31 ols dalol il QAT o iligule Loy
Oleyd cot Jlewn 40 o cawl A e (A o
oS (Sleyomle 5l eslaiul a5 (g 9bay (VY) 04d o0
ooliz] atl¥gonlsed (soilanls Pl sl Ysars
@ e D35 e plgule 3jlee )3 Wlgioe wod o
@ Slgoe Sl 09l oy adVgenl @ Gl




/\1’5’.\
Yo 2L"'-“‘ -\0o 93 W
olig; 0325 5 ;8 e ilgmle ST alKilejl slaazily

9- Korhonen, H.T; Huuki, H. Serum biochemistry
and hematology in blue fox (Vulpes lagopus).
J. Vet. Med; 2014; 3:255-260.

10- Liamis, G; Filippatos, T.D. and Elisaf, M.S;

Thiazide—associated hyponatremia in the

elderly: what the clinician needs to know. J.

Geriatr. Cardiol; 2016; 13:175-182.

Lohr, J.W; Mcreynolds, J; Grimaldi, T. and

Acara, M. Effect of acute and chronic

hypernatremia on myoinositol and sorbitol

concentration in rat brain and Kidney. J. Life

Sci; 1988; 43:271-276.

12- Madsen, C.M; Jantzen, C; Lauritzen, J.B;
Abrahamsen, B. and Jorgensen, H.L.
Hyponatremia and  hypernatremia  are
associated with increased 30-day mortality in
hip fracture patients. J. Osteopo. Int; 2016:
27(1):397-404.

13- Marks, C.A. Haematological and biochemical
responses of red foxes (Vulpes vulpes) to
different capture methods and shooting. Ani.
Welf; 2010; 19:223-234.

14- Mazzaferro, E.M., 2008. Complications of fluid
therapy. Veterinary Clinics of North America:
Small Animal Practice, 38(3), pp.607-619.

15- Musso, C.G; Belloso, W.H. and Glassock. R.J;
Water, Electrolytes, and acid-base alterations
in human immunodeficiency virus infected
patients. World J. Nephrol; 2016; 5(1):33-42.

11

16- Rosypal, A.C; TrippSh, Lewis, S; Francis, J;
Stoskopf, M.K; Larsen, R.S. and Lindsay,
D.S; Survey of antibodies to Trypanosoma
cruzi and Leishmania spp in gray and red fox
populations from North Carolina and Virginia.
J. Parasitol; 2010; 96(6):1230-1231.

17- Satirapoj, B; Prapakorn, J; Punpanich, D.,
Pongsuparbchon, C. and Supasyndh, O; The
effect of ONCE renal on minerals and
electrolytes in predialysis patients with
chronic kidney disease. Int. J. Nephrol.
Renovasc. Dis; 2016; 9:81-86.

18- Ueda, K; Hopper, K. and Epstein, S.E;
Incidence, severity and prognosis associated
with hyponatremia in dogs and cats. J. Vet.
Internal. Med; 2015; 29:801-807.

19- White, P.J; Kreeger, T.J; Seal, U.S. and Tester,
J.R; Pathological responses of red foxes to
capture in box traps. J. Wild. Manage; 1991;
55(1):75-80.

20- Woolcock, A.D. and Ward, C; Successful
treatment of a cat with  primary
hypoadrenocorticism and severe hyponatremia
with desoxycorticosterone pivalate (DOCP).
Can. Vet. J; 2015; 56(11):1158-1160.

21- Zhan, Y.M; Yasuda, J. and Too, K; Reference
data on the anatomy, hematology and
biochemistry of 9-month-old silver foxe. Jpn.
J. Vet. Res; 1997; 45(1):13-19.




Vol.15/No.2 4%
Fall-Winter 2021/2022

65 E E R E |3 E |=t Iran. J. Vet. Clin. Sci.; 2022; 15(2): 113-118.

Laboratory findings of hyponatremia in a red fox (vulpes vulpes) with
talocrural joint dislocation
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Summary Received: 15 November 2020 Acceeted: 11 Julz 2021

Disorder of the serum Na is an important phenomenon; it should be diagnosed as soon as possible
and the patient should be treated promptly. Any delay in treatment can cause some irreversible
neurological damages. In all hospitalized patients, especially those are candidate for fluid therapy,
serum electrolyte, especially Na concentration should be monitored regularly. A red fox (Vulpes
vulpes) with the history of vomiting, weakness and lethargy, ataxia, alopecia and a bad general
condition was referred to the clinic of the faculty of veterinary medicine of Razi University. For
assessing the patient’s condition and starting fluid therapy venous blood was taken and sent for
hematology and biochemistry. Radiographic study of the right hind limb showed talocrural joint
dislocation. It was managed by reducing and casting. The blood biochemical analysis showed severe
hyponatremia, hypo-osmolality and metabolic alkalosis. Though, treatment was done based on these
findings. Incorrect differentiation between false and true hyponatremia can lead to inappropriate
treatment that can cause entrance of excessive Na to the interstitial tissues that can result in brain
edema and convulsion. Though, careful assessment of the cause and type of hyponatremia based on
physiological principles and in accordance with our suppositions is necessary for correct management
of this important challenge.
Keywords: Hyponatremia, Talocrural joint, Red fox, Vomiting.
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