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Al 308l CEUS Jlasinly Jas g 406 dga (o cgalall (il W) dallae 85 Alieall da) )
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O3 ol Jeld pum s e alall 3l jall s s (el (sa oAl alad sy ) A all e Sl
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S s A seday AR 8 o term
s il ek Laiy aandil) aay Al i8S
el Algd g ol Lapy clela 2ay 3 304l
Sl s leY) de el il sl et

[Chien 1987, Mills et al 2007] %> 5! s

¢ paly ABdiall dpglaline s ¢SI s gall o

glyaall Cady Apadidl G WiVl Sl
el jalaidl die 3 jloa duagden ol )il
S ) AV A8S 5 als (<G ad 4 il
Ol g sl dadl Sl gl e S N e
Dsla Laxie 3l daily e iy O Lad)
s A lagan Legie gl A daiad) cile )
dadal g 3,08l il Lege il Chasy Cpall s
.[Mills 2004, Noguchi 2005, Riadh 2008]

3 gall aa3 5 Ay gla Jil g s LA (o A ) 58
3 Al Sl diage Jawy L (4 daa o sl
Jiar 3 3l oLl (pa ol sl ol catlis
Jiaidl 315l 5 a3 sl ey (Al 6 5l
Sl Y Jal Bl ey | sl oAl
Ao g ol Ay Extra cellular sl
[Mahapatra 2013, 4= Conductivity
& b gale &l yes & xie Hoong 2003]
Dl Ciasg e LalY) ) dumg ya ey (5 sand) aUaill
a3 an 8 o glsadl Al ddaadle o) | o sl sl
S 5 Aaglen Lhlae s SN el Y
BRSPS [Stewart 2006] 5,5 rpall 4isa
3ol e palidl) sl aodatiin Y Laie Al
adll (3033 Jia anall japdall Jalilly daaDU 4
Cla s i Leisd | [Challis 2005] G5
daa slsad) HBEY) Giaad apdall Ldaea (e 5 ) all
. [Luna 1968]
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sapeall g Lipall o) V1 AN 3] Jie dplall ciliglal
I ! Cua ¢ [Desai and Obgai 2011]
il gal) iy alall Jlaall 8 T i T 50 5l
Cdaal all cililaall b QIS daSall 5 il

¢ pall Jelah Ladie Jiasd suae  jal da ol

Sy )kl o2 dalad ey (o sl sl i) as
sballl 5 dalaally  AdSAlly S Al 48 jee

2011] VBN o3 (ap sl sigd dunslsull

Mally  Reflection w31 . [ Ansari
Scattering 3 aiuYl Transmission
syl 5 Absorption  gebaiadl

. Fluorescence

Ly Glate e (ol Ta s ol sl ¢

¢l sl O daldl)l mhadll e ¢ gl bais vie
de o (pSaly gladY) 30 (e le ja ola il
O Ll Gee Y AY) el My gl
e dall o dldlud) 331 e (5-7)% s
bl die (ulSaiD o et dga gl J)shaY) A8lS
(N=1) sy Jdabaa Cun elgedl G Jualdll
(N=1.55) LS Jalae Cus & jal) agilall
iy Lagin JLSIY) Jalaa (& LSl sl o
[Danker 2009] _LuSiV 5 jalda (ulSasy) 5 jala

s sale Apgall da el cl Ll as
( Short-term ) asasll dal o 3 il <l il
Long- ) <usaall s alie ) 38l ye s Al
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.JSAM ‘_Ac Lﬁ);ﬂ J\j BJ);A]\ U:\ajl_i L;}S
Cumy Adlide 5,0 CEUS] dia el galaall
SJJH\ 48 BJQ} JUS” FRYY C};.a‘j J\J‘}g
G e Goa Lhiy leall o Al
3-)a JSall 8 LS Adailadl 4y 3ulll A ja) ylad
3J\);J\ d\s:u\j @.u.\l\ & JJ:\H\ d.::bﬂ‘\;éﬁ (1
Aap Goall HE Gl 1A 5 el slalidl
JS Ll Glas g ddaliall 3 a6l d3US 3l
¢ ool Aaa Gabaie Aad poge i
4;..'4\} ;\J}m [EERK! d&..u éj)aj\ JRYY )@_Luj
DY) dshaiall ) dadall sda ydiivig alall e
Omar » 53 L e Gy 1y 32 3l 2ay
Jelii daxis o) . [Omar et al 2009] oAl
Gy AoV e Al 50l A8ES 63 ) 5l
55 138 5 aundll a8 ga A dgile 350 Hseda
gisal a8 daialy dagh G s oy
.[Abuarra 2012]
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( Akl Gl e siias COp Loyl dleatind 5
Shanghai jue hua A4S J& (< A=10.6um )

e 10 sl G claatd ((0-10W ) 3%
Sprague-dawley g5 Aaiall 3l
em Al pde ) sean Sopidl RN e leraea
oba ) e Jleatinly Wiy &8 (g el 10-12 )
Cus (250 - 300) gm om zsloE olsks
390y Al el il gall 238 amj
A dele 12 5 5,4 delu 12 dokiic
KOS g3y el gl Caags
20.64 YW/cm2 4 sl &l a8 48U ) ) gaal
Jshs dilida (; 295, 34.40 , 40.30 , 50.13
(15) sec <l Ly y23 ()5 10.6 PM (> 5e
s3sale ddlide (o)) gl Clalie dued aaad a3 28
A ek ddhie S Guny cadgall Al ekl e
o)l las Baanae 4y )l 308 UK ) Cum e
Culaga 54 5ll) LadB Gl el 2ay 5 Sl Alal)
Ll cadie) (9010) 4neis (plle ) 8l linal)
nandll 46 8 [Luna 1968] o8 L e
edlad Al mia0 Cia s sl Ganill
Ol e A 3 Control groups 3 ke
Lol i a el e Bhaliadl (e A
ool Asts oy ddleed) cuilS | A4 jedall dakaiall
.10 cm A3l dia jal) Adkaiall

JL@A Caxi) 238 B)\)ﬂ\ C'_:\;).J u.n\:\s.‘ Ll
dahidl e 34lw 4axmaae Thermocouple
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i el sy ) sl el EDlassa
G ¥y sl GLY) 25ay ) ALY
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oS3 e a3 13y Ll o)) de )
[Mahmood 2012] o541 s Mahmood

ddline 5,08 LS A el de gaadl 2
(12> 10)15 sec <l (e )

e e Jsanll g Al &l Gl

3 s Lol Aalall claled) Lis) sl
Giladall & ol Jlexind JMA (e dapmaa
ey Bl e ) o Lliall ja ja] Akl
oandll ekl g st e e Auilall BV
Aol dajall A el Gl ol
g lai¥) de a3l Gag i dad) Cali 50l )
OsAls Abuarra oS L e i 1
Gas 5 kb 3y S5 (JAbuarra 2012]
Al-Wattar » S5 Lo ae &b 13 5 Juatiuy)

[Al-Wattar 05305

de ganal Jall s A omje s adaiie 1(3) JSA
Ay 3ydle alall AN 2 (20.64) W/Cm? dia e
sdlall Ji5 jad Classs 2sag ade Laa gl gy il
X100 G sl-GaleS silaned) dana ¢ g Bl 43 535,50l
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.[Omar 2009] ;5,41 s Omar

Bo¥ bl D) Aaeall aelaall
gl gl slea Basl (29.5)W/cm2
Aacall g 48 il dndall 45 63Y) JOUadly b pdall
Y sl A daaY) dsda (A% 4 5l
Janl o) o< (4) KA B WS AaaY &)

dc ganal 3 all s B o e o adada 1(4) JSA
2y byl Al AN 2 (29.5) W/iem?2 4 s
Laclill g A€ i) dsudall 4y eW) ODadl Liagl | joay el

-

ol sl gl el lasé Lals )l e
Lo e (3 138 5 (3l dilaia ie il (HLSSL
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J/mol Ll 48Ua :Eq
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S el et
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(1) Jsaall b il b

Change in

oAyl dey il Alall A 2y (50.13)W/EM? i jes
X100 (s cplus silasgl) dpa maill Jlaiinl Jas gl

GBS Thermocouple e Jleninly Cuwd

BJ\)AJ\:X;JJ‘;AJ:\L’J\ (C

temperature

Oo Aaaldl BV e Baaly a5l

E By e tJ}u ) s guall @.m.d\ Uabalal

Caladl Jals dadatic

4 ) pad) 4 jLaaiy g alal) Jo dalocal) 3 a8l Ut dulBall 3 ) jad) cila 3 2(1)

Laser (T O (AT K) | Thermal Thermal
Fluence Measured Measured | diffusion diffusion
(W/cm?) values values | (m?s™) (m?s™)

Normal
tissue
[85,55]

20.64 59.0 | 300.0+£ 9.0 1.319*%10°8

29.50 72.0 313.04£9.39 2.855% 1078 | 1.4* 1077

34.40 84.0 | 325.0+£9.75 3.992* 1078

40.30 95.5| 336.5+10.09 4.448* 1078

50.13 119.5 | 360.5+£10.81 5.838* 1078
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«[Yassein 2007] 40°C s)lu~ 4s 0 e
dphll Cldall s ) a5 Al Al
gl 5l el ()l 130 5 Shall s il
835 Tissue necrosis zwdll DAY
¢ )

<) A8l A eis Blood coagulation
sad Jle il laie adiey [Fodor L 2011]
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Abstract:

Biological and physical phenomena have been studied as a result of exchange
interaction between the CO, laser beam and rat skin tissue. Laser optical densities
(20.64 W/cm? to 50.13 W/cm?) and fixed exposure time (15 sec) have been used.
Experimental sprague-dawly male rats of (10 to 12) week's age and their weights of
(250-300) gm were used. The unexposed back region of the rat was taken as a
control skin. The animals were exposed to laser beam after hair removing.
Histological examination was carried out using optical microscope. Histological
method was employed to make the standard slides for examination. High laser
optical densities resulted in a disappearance of sebaceous glands in dermis layer. In
addition this layer was converted into collagen fibers. The effect of high optical
density laser beam on the rat skin without affecting the construction of the other
layers make it possible to use this special knowledge in medical applications of
laser such as in surgery, specifically in dermatology and skin diseases treatment. For
the case of medium optical densities the following effects were investigated: hair
losing, unchanged sebaceous glands, and damage in blood vessels. Strong effect of
hair follicles was observed in a deep layer of dermis as a result of using high laser
optical densities. Other skin physical parameters have been measured such as
changes in temperature as a function of laser power densities. It has been shown that
the temperature increases as the laser power density increases.

Keywords: rats tissues, carbon dioxide laser, histology, medical applications
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