wISsacs (SBl v - BRF I oh sl Lz Shod @b Ol dwlio

9 Wl G5 33 53 555 5 5 sl Cug o @slo 3l jwo s i
Sl cnas @B 4 Wi P gud SO
"ol 5 3 ' S B aes

S (S pshe ol ¢ Sty 0dSTiils ¢35 58 05,8 53 Aol oyl g0 )
Olgiol (S pshe o830 (5350158 05,5 5005 517> olessls =Y

S
godly yralS 1y Sleyd mlo du jls (cpyped Seb il pw orgmp &5 Kl ool L 13 Sldllae ST tdeddo
A L opaud 45 onds asuie bl by o YU ) ule oy (il doecspy ST amd o iulial ]y by jLid
095593 3 XA b a5 09,5 ¥ dy &y 232 Y ()] plosl gl o8 sl 55 adllae S divs ol 1) (W9
uas ¥l 09,5 93 5 (Jg 8 ghad B)b 93 (558 Sl cuas (Jli)b gy Gy F b (o ol 1 g ¥)
Sads alsyo d)lg Loy uw Dgd Sy oy )5 dad oyl U s plooil loy (35 badd g lo Bl 03550 Cawd
43,3 4aBd Vo e 4 ot o (w0 SU Y e O] Gy g caily Jobo aids A oS (G s yo) BAS (530,355
3, 8 ol de D YY YYD dgus jlaads 0 -Ve Job 3 a slod Vo) (slrog,S )0 ladd S'ad dloo) ) aa i
sl by ol oad a8 8 (ol elp o5 45 (99 dlo po) Lol dlojo 05l oSy oy (bl 53 g
5 Sbyd Hlid . loul Job a4y adds Fr g als o 00,8 ol b s 4 Sl U A 50y 5 e 4 S, SLS

3,5 dunlie g dnwloe baog)S )3 55 3)90 mle o>

o> e e Sodebnl (i ¥ g7 o ige)si (sloog)S d Camd Vo) Sio g slo 09,5 ) il
SLb > Lol it ol 05 F 9 Sl i iy Lt - (p < 1-0) 3 i s b 5 e ] 5505
(P < 100) 39 Suoyisnye sl 09)S Sl SVL S Sgd sl 09,5 )3 (elin] als o) 93 al> o

loas (g pss S s o5 Sl €l (siho Sl Mo (oo o sy o 55 4 2§ S AT
aS lac) plall (g a5y Ses Job 5 o Slabe Lais )3 Sl 2 pll sloads’ o cpl 3529 b )
o=l g Conl L G pgs S elal (s 5ieS Slopd @lo 4 (o gmp jpiax ) Slodd (9ulS uas ghad los
Gl p3Y gb90 pl Al gl (s 500 508 Glallas linpd (Cuwl o) s Jubo &Il 5l (S

Sl glo s5slS ceas (55> Sod o s SIS (BT3lg

AN FAVEDY il (50 505 8 ¢ (ST 0aSCails (STl (S p sk oSl (b o (STl 1) gl Okiny g5 ¥
Email: hamid farahani2001 @yahoo.com




ISsRcE (S B e

SR el sl Cer Slosd @b Ol dwlao

31 Codis s 3 .35, 8 o Gede Ol 1 i slow|
Oy sy 53 LT & sl ol (s 2 o253 o
S st D d b 5o 6l STl e
b Gless ple 4o LS Ll oo (o050 S 52 A 5

C o by als

O
Sy S Sl o2 adlllan &K ) !
Slad,y Lus Ol sl 6 &y sde YE oT(at?,.:l
Lo bl pllisg slawgsls g 5 e
dgd>= ()9 @uxmag\gm,g}wﬁbpauu
$3Las 5 yb 4 ) e Ly p 5 ¥ Yo
j\ﬁ.xurf@d,hm&\:ﬁwfu
Sl ozt F5) 09,8 93 55 (b s plol
WS el LS s oy A e O b 53 (65
semlle 53 (B (o & abws 4 bokis 5 )3
COas (g gy 5 SLACSL (i Ly g A2
e Lo s 035 ealial L ces HUST 1y Il
o el e L L Iy Sl e
03 ) g3 Lewd s £ 4 a)ijsst»l .-\iJJf
don Loyl 5 U s el gy i a5 Lile L
Ly 5303 0L 5 5 iy 53 e 2355 OLSS oy £
LS Sy pis 38 plowil 0 gl SIS
5Bl i bgesls jsed 4l s By (&S
L o LS e B e 51 B 9,0 ol bl OMae
AL Ay Loesls i By (S ot o
S >l F Ly A Gy 20l (Jseme )
332 055 GF b B8 S sy S8 s 8
MK-II-P, 051 8 5 56 o&ws au Sb -5 1Sy
b g 5L8 U A s Joo s NARCO, Bio-Systeme

JUT 4ol 53 foge 5 e 338 Ol G4

-

dodo
D U I SEvy Py

oL o Sles ol Olos 53 (im0
el 5l 8 ol 4 b Oledo 585 51 A ol
(Slodews das 0 (S35 S — b 5Ll Slalutdl
ansawdsb 53 565 0 e Olol 5 Coslas
23 0l slaplbl 1 Bl (01 sl o SL5 sl
0I5k o) sls (HS ) (650 55 ¢S 55 J b
s L 5 5 5l ke 2 (2 YUy Vb
Ao )3 tp e 5 055 G b ads) B Ll ) dmy
23 =M (o pmridads S HS e D S
b bl 51 Gl s dil5 e Sl e
203, YU 1y (MAP) S 2 dow sta Lid s LS slony|
oL a3, 8 (Slu a3 ¥Y-Y0 oy a S im0
U2 p g okl (Glasd (s b e (on g
oSl s 53 Gleys (on 5 sp Ll il e
V)l 0l d aalllas HS 1 s (500 adir 5 (5 ja0
5 sp 4 Mooy et (pl & o I (S 2 0
e R ETIR SIC W PR P G P
Sl sl s a5l e 5 Sl (6 50
S S Syt el o 333
Splebdas 2ol o Gy s Sl mbea
sliss abein 058 G LlL0-0)35 5 iy 6,8 0
5ol peile Il e e Gk ar Sl n s S
S r33 &S 55 Dda Jsb 5o dda SISyl sl
LT aS ol BL Jlsms opl 550 10 L0-0035 8 oo
S Sl mle LS el 4 s
GRIB A 55 Jle b ) itees 25 55k 4l Aas
a e (LaadS” 2 4 oSS 1 5o L Gy e 5L

! - Hemorrhagic shock.
? - Mean arterial pressure.



ISsRcE (S B e

SR el sl Cer Slosd @b Ol dwlao

bandlas ol 02d 8 13 oslinul 5,40 5 b &K 14T
rbu‘ﬁ)b‘xa-é‘,_‘é:-)é%‘gjyl Qb;g:,.ib)

RS

ol

TERICIE ARG W P T 1
RTINS P PUL F1 JUWVE JUSY- I UNTY 4
&S Lol 61m 055 L 5 Dlale I (6 208 o
2 e e V50 (p<t/00) 59 5L G s
Gol3 e M Y 5) S gen sloy S
O 03 9 S s sy Gleys mbe 4 5Ll
Sl S nn S E 5 a5 pny 55 slaos S
Ssd) (P < /00 lils sy Sleys aboasl
ad o 31 o8 S sls Ol MAPJJ}_AJJ@LS.(\
sy baos S (slaesls 6l me D) oS s
5 St 05,5 53 o sl 1A MAP .3l
(J:,_A,};wf);wuwu GI5 sme sl
() Jgdz) (P < +/00)5 40 Hls mme gl (gl
0S5 30 smn SLa oy, S MAP o imes
() Jgde) dp <070 0) iy 5 g g Hls sima 9D

S Sl IS Sl a3 5 4 81 3 Ol
a5 Y0 lef@)sli@)aud))(w A e
Sk o) g 2T 515 AL
abu; (Sb amb g 595 p JSI oo (o 03 )
N a2 5 G e plaslamd jo a8 A
Gl S 53 LBl falST Dol a0
L i 65055 Olam oS b ol S Y
,;.nﬁ;&;\f&u@,;ﬂ;\Q,\F%ﬁ
s (5,8 03101 ks 5s MAP LU sl sl Olej
Ls (5 a j0) 5 58 al o 315 Sbl g pus
Ol g 51 OT slsul gl 5 Cils b aiss e oS
05 s 4 S AEs Ve S 3 O o o VUE
Laas s MAP ) ngs (ol ,— caidsds 0L
o 0) slol o o 5515 Ul g A 5 (5,5 014k
e e £ 51 MAP ‘Gu@);l{@&i..\sm(p
Nk e ol ST Ay 0 e (e Vet o g
Sl 93 o 1o Ll 55 g sl 0 Jsb 4y 42355
o 0l Jols 48" W (6,8 0511 L g 5l e g
Oy sl sl 0ds G5 o 5 MAP (6,8

L))—A)T cuajjfwwwj@bﬂdgljaf

alllae 3,90 1y GWr0g,5 (53 bl G Y355 9 Sgd I I (S o Lo LS duglial) Jgoa

09,5

L e P
VN IS{INPY Sgs 2ol 5l 8
a AA/AYEV/YY A8/0+\ /Yy
b yVeyV/-ex/oY Vo¥/eekY/VY
C anf/sey/sA Qa/s5£5NY
C by./yysy/vy AAJAYEY /Y

Sod)lad g cuas @b b p g 09)5 )
S )l g cuas glad (g op gmn 09,5 =Y
Sob)lad g cune gad b pgiga)gi 0g)S -V
Sgdolad g cuae ghad o pigeyg 095 ¥

AL o 3 gre BB dgmg odimd )Ll e gy



ISsRcE (S B e

SR I s slal Cer Slsd @b Ol e dwlio

Sl dode Dl 1 G (153 457 i pa diledm
o i gla 4l ol Lol s e e 3 st
e 53 ot plal A5 Slalllan 571 sl U
02,5 Al ek J B 8 (Sl pen oS 5
s L3 s MAP S e lalllae s v
5T s bl Al 6 3 b s e yan
Sl Jilo > Shas 8 L5 53 05y Slallls
by 45Tl ol 53 el ol Cmal 3 (558
S pb o Dl 55 Gl ST len aae )8
03,55 3T L) pedtis b b ediens 5b 4 51, 508
sl Sy Sy Slale i @l (L0gy 50
(W51 g SO
Ces s GiolesT o) 518 (lammsti o Foge
Lt 1 m 5 200 055 b mle omm 2550 5 T
O)}ﬁwdslsomﬁu.:ﬁdﬁj?éfﬁ
S S S sen Slaes S 51K a3 5L 5
S om0 S g5 ooy 8 51 e
Dy o (o gt 45 0313 OliS 11,8
SroeS o 5315 S5 555 &S 55 ) Sl 2 e
0Ly 55 01,5 Ms,ls 0 oS (o 5 a5 4 S
23 5L5 3050 0 g5 o 035 5 L 48T s S
AL I ) 5 U5 o 6K son (slaes 5
S-S 55 sl LT Sl g kil S50
ol et s (55l S b Pl A
Vo3 S 53 a8 sl Olis Lo gl 0-11)3 52 g0 et
b S nas a0l an 4 (5 gy 5 45)
S dSnsp s S )Ees 8 5 (gen S Zlys
Ll 6l (Falie 055 oo (WAL e abd
L adS" aS das oo 0L ol cpl g 5L 5, 90 ¢S 5
G b 31 055 e by L Sl e Wl e
s S a5 G 533,58 e LaalS

e

~

2

(S (o) S32 595 & 90 Ok 33 oud B2 5 095 o>

095
S A5 S 55 0Lk poedd 5,5 055 e dwlie ) 15l
12 A GA 5hojjf);

P< /e oI I 1y re SV O g7

&Sy b Jde &S g9y o anlllos

a8 8 ool (4l e Ogs 0dians (5
e o o 5 o o gt 45T Ay e
ool 4SS el gde I 5 e 1SS Lo
A3 b 0T Gy 5l ST dil e S
053 5 08 0-00Asl by (05 ke S
3 b o 5L e 5SS ke JU, & 0 ST S5
50523 88 L5 o 8 55k 4 kS o lga 1, ST
OIS el ) gasikn pl 2 53 685 &5 5 1 €
Lol o o 5SS loms JU5 S8 505 0Li5 Lo el I
5l Loy (5ST wbs dbl e (o 5yt
0L ol ol )0 (gl ime Vs 5
4 4S Conl oo g g LU 5 de Ol 151 i
G350 G i &S s b yo 355 s b
O 5L psle 035 VL el a5 a0
Slpo s 8 s s S n i smn Lmos S s

des | & 5 s | (6 s 45 3 g 0Sn 5 5ay 5



ISsRcE (S B e

SR el sl Cer Slosd @b Ol dwlao

& 5 domS
Lgu41l§)ré>)ad>4§:|:QUﬁ@Lﬁ

SIS oo D (Gloss (25 g ¢ e Dok
Sz aS ola O, b ol Luils ) (e
O 31 opl Abl atdls (Ll odd odins (S 5 5 s S 5
Jsb 53 (7 smd Soniled SN 4 b e g &
= ST i b g e aS AL e (1 gen S50

Ll 55 S A S b bl (6l Sl 3y 00 O

&b
1. Kim S, Stezoski W, Safar P, et al. After
spontaneous hypothermia during hemorrhagic
shock, continuing mild hypothermia (34 degrees
C) improves early but not late survival in rats. J
Trauma 2003 Aug;55(2):308-16
2. Pruecker,S, Safar P, Kenter R, Stezosk:],
Tisherman A. Mild hypothermia
increases  survival from sever pressure
Controlled Hemorrhagic shock in Rats. J
Trauma 2001; 50(2) . 253-262.
3. Child EW, Udobi KF .Hypothermia reduces
microvascular permeability and reactive
oxygen species expression after hemorrhagic
shock.J Trauma 2005; 58(2): 271-7.
4. Hachimi-Idrissi,Yang X.Combination of
therapeutic mild hypothermia and delayed fluid
resuscitation ~ improved  survival  after
uncontrolled ~ haemorrhagic ~ shock  in
mechanically ventilated rats. Resuscitation
2004;62(3):303-10.
5. Wu x,Stezoski J,Safar P,Baur. A.mild
hypothermia during hemorrhagic shock in rats
improves survival without significant effects on
inflammatory responses. Crit Care Med 2003
Jan;31(1):195-202.
6. Effect of induced and spontaneous
hypothermia on survival time of uncontrolled
hemorrhagic shock rat model.Yonsei Med J
2002; 43(4):511-17.
7. Pope A, French G, Longnecker BE. Fluid
resuscitation. State of the Sequence for treating
combat casulties and Civilian injuries.

Sl S Dlle oo 4 Ljls 0 shid (651
05 5 48 515 OLis b s 03D 4 s L sl
b S5 o s b ol ot i (o i 5p 45
(Sl ae wlad )Y 055 5 (55 03,8 Zdb s
320 oS i bl sy G LB 0 o
Yo = SU mesdhe g s (2 B4 0
S5 S hon e SHE il § O 5L 05
a4 ol pygho (ol ol 5 S Ll 51,
;\du,.\;fu,:,_s.;.@mb@f,u\}:@@;ﬁ
o Yol 558 0p5 3,5 55 g 85 S
s LaosT JSOLS 0t o) b odites 2 )5
93352 30 oS AU 05 S 5L L s 5 5b
AL 503, o |y T By ,e Ol dlae
e Lo e YU 55l Yl Gy e
Srrr S sh bl Gl mbea 5L 2l
Gob S s e el Sae Sk 100 5
Os—ersp Jto (G50 58 b s S
.M;ﬂ&\)@u,scu@;gwuﬁﬂ

Gls 6ol antllan 5 okl o3kl Joka 4zl
Sl sladde 8 Cpldkex Sl glalys o
5 O35 3553553y b gyl 5L s w
‘S,Jgt_wg 53 Laobdl 5 Sl g o oD
53 sl sl Oldl 53 2l Lig )y wlie Ll g5 s
il oo Sl s 3 odss deds 3L 35S
> 5L S adlas £ 5 Y glaoy S Je)
2 Sl sladds Sl el e 8 b Sl (sl
il e e e Y b andllas

G405 3 8-S IS 4L oS 3h e slgty
S oS Hlge &S0 L M3 55l S AT
2 5 3t e S5 e 5 5T =0 i s AT

338 5 by sa Ol



ISsRcE (S B e

SR el sl Cer Slosd @b Ol dwlao

Washington DC: National Academy press;
1999. p.123.

8. Hachimi-Idrissi, Huagene S. Resuscitative
mild hypothermia as a protective tool in brain
damage: is there evidence? Eur J] Emerg Med
2004;11(6):335-42.

9. Voolckel WG ,Von Godecke A, Fries D
,Kirimer AC.[Treatment of hemorrhagic shock.
New therapy options].Anaesthesist
2004;53(12):1151-67.

10. Leonov Y, Sterz F, Safar P, Ralovsky A,
Oku K, Tisherman S, Stezoshi. Mild
hypothermia during and after cardic arrest
improves neurologic outcome in dogs. J Cereb
blood flow Metab 1990;10:57-70.

11. Globus M, Bustro R, Lin B, et al. Detection
of free radical activity during transient global
ischemia and resuscitation : effect of intra-
ischemic  brain temperature modulation. J
Neurochem 1995;65:1250-1256.

12.Capone A, Safar P, Stezoski SW, et al.
Improved outcome with fluid restriction in

treatment of uncontrolled hemorrhagic shock. J
Am Coll Surg 1995; 180: 49-56.

13.Kim S, Stezoski W, Safar P, et al
Hypothermia and minimal fluid resuscitation
increase survival after uncotrolled hemorrhagic
shock in rats. J Trauma 1997; 42: 213- 222.

14. Takasu A, Carrillo P, Stezoski SW, et al.
Mild or moderate hypothermia, but not
increased oxygen breathing , prolongs survival
during lethal uncontrolled hemorrhagic shock
in rats with monitoring of visceral dysoxia. Crit
Care Med1999; 27: 1557-1564.

15.Gann DS, Carsoln DE, Byrnes GJ. Role of
Solute in the early restitution of blood volume
after hemorrhage . Surgery 1993;94-493.

16. Szenasi G, Kollra G, Bencsath P, Takacs L.
Effect of renal denervation on free flow
proximal tubular potential differences in the rat.
Acta physiol Acard Sci Hung 1998; 57(2): 131-
5.



wISsacs (SB] B v BRI I ol sl L Sloyd b O e dwslio

Comparison of fluid therapy for resuscitation of hemorrhagic
shock in intact rat and hypothermic kidney denervated rats

Farahani H®, Borjian L

Abstract

Introduction: Recent studies have demonstrated that hypothermia after hemorrhagic
shock (HS) can decrease need of fluid therapy and increase arterial pressure that results in
increase the survival rate. But it has not been determined how hypothermia causes these
beneficial effects. This study reviews hypothermia effects in this area.

Materials and Methods: This is an experiential study in which 24 rats were divided
into four groups. Rats were anesthetized by pentobarbital. In groups land3, bilateral renal
sympathectomy was done and in the groups 2 and 4 renal nerves remained intact and only
lateral incisions were done to preserve similar conditions. Then rats underwent HS phase
(phase I) for 90 minutes, by withdrawing 4-6 ml of blood during 10 mines. After shock
induction, only in groups 1 and 2, body temperature was lowered to 32°C. At the end of phase
I, rats underwent resuscitation phase (phase II) by reinfusion of blood & additional Ringer
Lactate to retain normal arterial pressure. Stage II lasted 60 minutes.

Results: In hypothermic groups (1 and 2) in comparison to normothermic groups (3
and 4) there was less blood or fluids needed for resuscitation (p<0.05). Arterial pressure
before shock was the same in all groups but at the end of phasell was higher in hypothermic
ones (p<0.05).

Conclusion: 1t seems that mild hypothermia has beneficial effects on survival of
animals with HS. Although it is obvious that intact kidneys have vital role in maintaining
body fluid balance during HS, but it seems hypothermic rats requires lesser fluid therapy even
without nerve of kidney. More studies could be probably required to confirm this.

Key words: Hypothermia, hemorrhagic shock, kidney nerve dissection, fluid therapy
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