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The Study of Different levels of Acid Uric Effect on Nonlinear Refractive Index
of Human Whole Blood

Maryam Behravan, Somayeh Salmani Shik, Ali Kavianfar, Mohammad Hosein Majles Ara
Department of physics, kharazmi university, Tehran

As the optical properties of human whole blood are important parameters in knowing the optical response in the light-blood
interaction, in this paper we have investigated the z-scan technique to determine the nonlinear refractive index (n2) of blood smear
with abnormal level of uric acid in-vitro. The measurements were fulfilled at 632.8nm using He-Ne CW laser with irradiation of
50mW. The results of nonlinear refractive index (n2) are in order of 10(-9) cm?W. Also we see that the obtained values of n2
confirmed the previous studies using this technique.

Keywords: Uric acid, Human whole blood, Nonlinear refractive index, Z-scan technique.

Yy

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://www.opsi.ir/article-1-1195-fa.html

[ Downloaded from www.opsi.ir on 2025-11-12 ]

WA o VEIY Olnl Sigish (5)5kd 5 (qwaipe (il S (et 9 Sdgisd 9 Syl (il S Geges 5 Con

Photonix Ar 2015 zis cibs olKiws lawgs <SG gl
ol Yo omAe o b ssgaa ,o €lectron P. P. Co. Ltc
Glie cbale aw jo 1) cab pl Joged V JSE okl Cawns

e (oo Ol (S95 sla diges sl

----- 2mg/dl  — — 4mgidl 6mz/dl

Absorbance

500 600 700 800
Wavelength(nm)

iz gla clale (o So3 diged (ALl S Sy i) S
So sl !

S50 @9l plodas

Gope 2oyl pledz Lo oolitul oy50 2Kisleil leaz
Ord wgded o 5l eolaul b olSisle;l jo il o (Z-SCaAN)
Colr pledz e Ol Sy o)l dSea puae
onl e, IS Slgol st .o solel (il s (59, <8970
3 Sl (o0 )5 4G b 4 el (6 ke Comal Sl Loz
WWlie ol o a8 oS> b gl b g e > S
Sl 00l ool iy don 10 Do 4 (587 gyl e
5 odd Gl iz Sl ge 5l )3l Ho Il pledez cnl 5o
Syl oo 03l 18 0 lagSs S yo 5 aSH,L blie [0 diges
4 e 9005 ye 42,0 S 5l Aiged Sl e Sl e 5
os 8l Logiuns ool Caway (sl 00ls Loy (oo i Olg8
Sled ¥ S8 ] oo Gty (29> I 9 008 g Ol
B2 o L |y ats am 50 b (5595 w9l s

dodfo

3 o5 ANAF Lo yo ele bawgs 5 gl pSt 1
Ay shle (SKhn ane) ale> 5l Gl gl ans; o
6L‘° dasin dod ULM 053)4‘ [\]w‘ 05 Lg).»..io.mo
Iy opé g 10l (e il auile Ll oy Galize glo Ceod
w5l R 3 095 Olee Gl o e (oo 18 oy 9590
5 oaePeid Jolie 5l il l Ol G (39,0 SV (0 5
2055 o plal y3d ) eoliiel L oS g5 e syl o
305 4 oyl el J3) 55 31 B o) S ol
ans o [¥]ewd caeal 3o oLl (e Sl olss oyl
S b wges (Sl ol 5l il pliie LS sla
00)5 6)..5 o)‘d.s‘ ‘) ‘;A.«S‘).) 9 ud} w).»a =Ll.o.‘>)‘

Lollslly]a

Webo gla Jool5 alea 5l plide Gl ol Ll 95
@ Sopglaenl Gl cal )3 el b 2 g 508 o JoolS
Obadl oy Cedls 55 (oote GRS Gy ) (288 (Jyame Glge
09> gl 50 Ol Gl cel (e 4S5k 4 S (o Ly
5 Ol S S i aile il slo (5 5lem 4 e

Bg ol Jll

CnSls s o (G 970 gyl g, 5l eolaiwl b allae (pl o
dilize cdale 4w ;0 07 g AT g la wiged s pd
CJL.» L_,’_is:> osjféjijé U"‘ h_)l?L».ﬁ‘ g}"JO MT Cawdy ‘&l)j‘M‘

Aol oo plax e ;0 (S95 05,5 Elgil (le 10 ol g
(Y 439.0.3 ‘5)'Lw ool.oi

o5 JEl glojles 51 O3 AT s aisel g5 90 5 e aigas
slo wged (Sl (plyS () soliie 4 Cunlond 4 IS
dw 0 o diged (pl (S pslal alie gl cale L e
15 NaE A i) s g pyS e FoFY Gilide clalé
F Y Lo So5 slb diges ule &jg0 4 g olKiulojl slos
b glo Slixil wd 5l sl (o andl 5 sl (o plgo sl
0% Ob aals g olasl Gl gy Slr ke 4 ke wile
2 el Sypo & S95 sla dged jslaie (ed 405 coliul
oo Voojlail 4 b dged (p) Celies il oolel oY (g4,
clale an o Se iged Al g9 90 (IS sk 4y 0l (o
Slp Lged D Egazme ;0 45 Wb g G jslanl alise

33,5 oole] axlllas

ol - (P o b
Gli CLlE a3 g sl a5 it e b

YA

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://www.opsi.ir/article-1-1195-fa.html

[ Downloaded from www.opsi.ir on 2025-11-12 ]

VYA poge VEY

Aged £ 9 O O (6 3 OlgE oo g loges Y S
(Oetlinsa) OF 5 (jpgan) AT o

) bz CaSih o po e Glg oo ) dails 5l eslanal L
dle iz ob g bt O3> e xS ol SWS L
Sy 00 sl (S0 Olg5 sla loges )3 0,0 g als S
0,0 g ald LS L oo ol 5B Ml adal, (V) dolae .0 ,4]

Ao g0 plad ]y 0ad Jlxige 5 e Ol 510900 o

AT, =0.406(1-S)**|Ag,| M

pv. —

27
A, :TnZIOLeff M

\ J5A> BL 6]4?,:.9 Sl w),.a 6‘)‘ 0..\.4] C«.w..\.:ﬁdl.ﬂ.o
RHIPRWIRIRY UMJLQ.J ‘5)9> 05; 3‘> ]&b 6‘]}

Wgai gly o yuf Sl oo 5 ht Ddx o sl Cawy polie ) Jax
Syl alizes lo cbile b Sg5 slo

Gl cupo Pz e chle oS
b G maldl s
(cm%w) *10° aum ) X 1073
VY ne Y A
VIYA /) ¥ A
V- N 5 AT
VA Y \ o
\IvS < /fY i o
A - 10 $ o

CanSls gy e g oo 0ol ) Jguz ,0 aS jshiles
P 0 05 ooV Sl L AT 593 sla aigad s s
3 ped e S e £ Ll BANY ojlusl 4 S pglal )
30 Slade ol s oo o (mal38l VR olail 4y SO gl a!
Pl oo g S e Y 2lale 0 V-A ke 5107 g5 058
REW PUS N ¥ S ISCN RIVASSIPNR S VO PG ST RN U o g

Normalized Transmittance

]
1

Normalized Transmittance

FVA

2
T

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

¥ e Agai

13l el

MATLAB

Lo 42,0 L (5970 o)l ploder Siled ¥ S8

CSis oy a5 Sl Gl (gemme sl s,y sllie 5l S
9990 oo ateine (Sl ol Cawds SleMbl (g4, 5| oS a8
Lol b gl osbe Jolod S Gosb 5l 5 o) cdle
el )l Jols sle loges jo ] o cendy Sl culs
O iz 2 oad iy S Ol ey a0 b (595
A S g0y SO ooylgen bylogad cpl jo AT Wl 6 Canny
b CanSd oo Bl Al e g 0p0 ol ST ls e
card g pSah 0y g Al i ST g esg Sude Sl

L S5 o g lp oads gy (55500 (lgF loges ¥ S0

Wged £95 93, sl S e Sl o d (oo osalive

T

09+

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://www.opsi.ir/article-1-1195-fa.html

[ Downloaded from www.opsi.ir on 2025-11-12 ]

WA o VEIY OlRl SS9 (5)9ld 5 (cwiite 1S retd 5 SHF 9 9 Sl (ST g 5 Cen

SA-

EF 90 30 bl Caush cu o Wl (pl o
SO glomw] alizo by cdale b O gAY Jg5 diged
30 G Ggsle gy b Hlade (pl ol dswlxeo

ol 00l (58 ojluil yogil FYY/A zgo Job
30 S e CanSh o A5 WY 0 LS s
gl sl CBLE Gl331 b gS digel 50 s
P s A Sy Gl d S (g0 iy a8l
S5 0955 93 B 53 ylado [l aF dg05 6, Lol (lgF (0
bl o0 6 B o BB Gglai gl couds bl

Al oo abino LT (Slgi 4y g

S 3 35wl

olKisls 9.:[.: olihﬁdlﬁ)i ‘arm J}i..m.o (S gmgo p.al> )lsl.w )l
wld 1y 1508 5 wlew Soles LS s )Sen by (0555

&= yo

[1] H. Jelinkova, Lasers for Medical Applications Diagnostics,
Therapy and Surgery, p. 4, Woodhead Publishing Series in
Electronic and Optical Materials, 2013.

[2] A. M. K. Nilsson, G. W. Lucassen, W. Verkruysse, S.
Andersson-Engels, M. J. C. van Gemert, “Changes in spectral
shape of tissue optical properties in conjunction with laser-
induced thermotherapy”, Photochemistry and Photobiology,
Vol.37, No. 7, pp. 1256-1267, 2016.

[3] D.K. Sardar and L.B. Levy, “Optical properties of whole
blood”,Lasers Med Sci, Vol.13, No. 6, pp. 106-111, 1998.

[4] A. Roggan, M. Friebel, K. Dorschel, A. Hahn, G. Muller,
“Optical Monitoring of Fresh and Processed Agricultural
Crops”, Journal of biomedical optics, Vol. 4, No. 1, pp. 36-
46, 1999.

[5] H. Li, L. Lin, S. Xie, “Optical Monitoring of Fresh and
Processed Agricultural Crops”, In Laser-Tissue Interaction
X1, Vol. 1, No. 8, pp. 36-46, 2000.

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://www.opsi.ir/article-1-1195-fa.html
http://www.tcpdf.org

