DOI: 10.48305/jims.v42.i777.0651

V&Y sie Jgl 5400/ YYY soslosis/ 093 9 i Jw

VETV] 5 ol )b

uluol (S5 33 0 ASUS1S alze

VESTPINY 2 0d 504 82,0 VEY/LVIVE 1l s o U

JLo & (e igo 31390 3o 40 (Nerve Growth Factor) NGF (was oy 36851 yls b 5 !
Sl 59 936519 59888 5 b 462190

T a8 AL T g jatiius Glads pudi Caaaladl Gay M 8 ga L

g 3 Al
oS

3 295 ol pham (63, Sles SYMB! 595 4 e Ll e Canb 1 b (cloosu YT b dgalye WS 4 (ae A5y (claygSTs g bay; ol B idente
oy D90 o (ge 3 yd wac 1y 15816 oy o))l oye > (Perfluorooctanoic acid) PFOA sl (K55Slg,e8 s b dpalge <l gl cpsls (gaslllas
85 )8

o bge jre ccylosly 5l dm 59, Yo 3,5 3105 ailig, ygums oS )5 ol PFOA (osisSedly ) (slavg 3 5 b 03liius] 15395 05 ounus Y +MOIKY PFOA (gosiS'cély
8)S 8wy dy90 ac Aiy slaygSTE oLy Real Time PCR ¢ ELISA (sla g, 5l oozl b 5 o g5 o303

sl )b ime Liolidl g Syl & o PFOA/amg 055 P ok g PFOA oS cdl y (glrogS NGF 05 ok oxSSle o b L s ‘hw‘g
& Cuuwd (P = +/0) PFOA p5 Lo Ve 055 13 9 (P = «/+)) PFOA £5 Lo 0 593 (g0siScdl 09,5 10 NGF (4595 by oliee iomed (P S ¢/ 0Y)
sl gy dize yiul38l s g Aol gloog S
cmas SIS 5000 31 615 oo vee (ol 39 omae Ay 45516 o iolidl &) i Wil o (Kol yloj 5 PFOA L aglge a8 oy L dalllas (ol golis 36 g doeils
S (55 e SenS o L sy 38

was s )lon fnas 1) ;S Ll S giliSTyetld ) 1 g5 55519

3, (Nerve Growth Factor) NGF ac auiy 19851 by (0L 5, bbb owld coptilall ) (3,5t ol yd ¢ i (£ 28l )
SOP-5BY ((YVV) BV V¥ bl (S 01Kl alore ! S giliSTg 900 1 b apalae JUid & il yowo (pige Oy

A bl sl by losill o B 7)o | 5 L &L(w Ao\do

Sl gadaze Slallas .S o el 3 OLl 2l et 51 S PFOA (Perfluorooctanoic acid) Aol K8 6lsS s, 56

5 e psa (25me 53OS L (35 18 Csllal
SIPFOA o8 tas o Ol Slalllas oyl s Llesls JI 3 )
AS 53 Baas 5552 o e GloTa o Conl aee psos alox
Wil oo o S o Jos ol Gl (slapll Ol oS &S
S 5 o) S (6508 Coms ((SAS Coms Esly ZsL

g G

23,8 e el e s Sl K ganllas s

03 7S Hsb 4y & sl PFAAS) U5, 555 5 sladewl 1 5o
Ly ol b e Ny ey ol Glaais) s
Lo NV gamme Q55 By b IS (st Y guame ek 5k
sl ot Sedle ol () 253 g el | s 85 5
53530 DLl 0 )l SlsT O 5 ol 35 G b ) Ysons
EWISRCH. [PURE (EN Y T S Ol il O 5 01 Hpa >

L Ol s PFOA S5 d5m pee aes 4l s 4 (1) ol

Ol Oleinal Olgiuol (K 3y pole sl s gom i pole 9,5 K5y S02Ksl3 )] ulid IS (Sgondils — |

Ol 0lgienl oleiual (K 5y pole olKtsl s gom pi5 pole 09,5 o Kidjy ($02Keksls )lyolisl - ¥

Olnl Oleol 0lobol (Kisy pole ol&isls (om p25 pole 09,8 (K goakails lusls - ¥

Sl ool el (S pole oS o 25 pole 5,8 (K55, (5925 Luts s Wb gt S9ons

Email: n_ghasemi@med.mui.ac.ir

709 VY ge sl (sain VWV (Gopleis / FY Jlo— Olginsl (S5 0dKiils ales

http://jims.mui.ac.ir


http://jims.mui.ac.ir/
https://orcid.org/0009-0003-1663-7742
https://orcid.org/0000-0002-3092-0284
https://orcid.org/0000-0002-6729-0271

Olylsan g £ 90 Hl

LB
Stz e G55 248 ol (o2 galllas o5 Sl e
SodSiils ys WiStAr sl ol e o e 3de YO 4 by e oly s
e 5 AL LT gla s, 23 8 plnil Dlgdn | (S5 5
pote oKl G (suinS Ty 1L Gillas 5 e G g
les S 53 lasl slaise bl (VFY0 YY) Oleiol (S5
e O s ¥ 35158) o 05 S dalis o5 8 Jold bV
J s 3158) PFOA O 0 O\ mglKg (slaos S (&35, &oysmas
L o3l 13 (gulsb o3 OLL B (Slal> Ul 55, 5| PFOA
G G g e 005 o sk 4 anlllas DL o
o5 03 S planil o 558l S s 5 LS 0315 035, S DIl
555 NGF 1555 505 0l ey S s A ol Ol
58 1 e
Real Time PCR .5,
59 30 RNA (gl IS 1l 55 NGF 03 0l sy » 55k &
Total RNA Prep (For Tissue) oS 3l eslizwl b jre L s
ol bl gl s S 25 W BIOFACT =52 J s Kit
Al Sl sl 5 5 s 2 SIS Lt ge ke Ll IS
238 S el oS, vy el Wl ST b UaRNA
ol 3l aslinal Lot 12 | RNA Ol5e 5 CodS (s aalsl
oS Sl eslia b alg 50 85 D1E e 2 se e S|
Stepone Plus o _ws 3l eslii_wl 5 CONA v oy 25
55 SYBR Green L., K, 5 Applied Biosystems
05 Olge a B-actin o3 5l aS ol 3w Y s el DNA
Sys b esly s s S eslax ol (Housekeeping) .l 5,
Sgd o3 1B gosled S5 55 Jhasn cpl 55 eslizal
ELISA s,
Ls a3, PBS 3 aslinal b ol il «SSS ! sl (51
Ol gor 0 S 2l il 3L 5l oslizal ) s S 5 5 e 5
Sad Sy 4 (3 S5 ) wan 55K g oKis K L bl
00 035 sl 3l da o plndl (3L, Joo caslsl s el s
Jol s oS s 3 s Son V00 e ol ol S| a5 S
Gladylos 51 5 s S Ve glite .23 S el 13
53 S Blol gl S8 bSalr 4 bad sas 5 SOMW ikl
S AT S Ve i S 5 kB A Do 4 00 5 Sl 5l ey
Sdn 54 Wl Salr a o NGF Lasits glyesns ok s
05 Kb s B (sles 53 aids T e 4 O DAL
5 Salbr 52 035 6wl 3l da s osls 513 (i35 53 55 VY

» « Ix streptavidin-HRP conjugate ;1 s S Ve (gsizs

NT¥ s NT¥ sla, 5is 5l s PFOA ol 3l

L;}I.)..:MS\Q:JT ‘_;u(,.:m:..» Sl sen o5 4 e PFOA 5 xs

53 e e () 353 0 Oy 53 5l ST e 2 ol
P05 o5 P05 Lo | aded s DNA G5 Sz
S T LR e I SRS VPN s
CD8 ,CD4 + clad,l 3565 5 ois LPFOA (0) L
(8) 258 oo omae Gl 5 Cos gans 4 e JRe o F
SV AP Y | V- B P Y COR 2= WV P ) C S P, P
JUs @ s A sl 580 el 5 JUS Jl e ol
b e bl PFOA U gl

Sl some la b So58 b 5 e A5 sla 8L
sl G iy lay SU gesl Sl s Glate dba s
o5l 5 JUIS lad sl 5l e A5 (gla, 58U (a5l
Jolse Ol b sl gl S L o S ss 5 G s
o el ol idd Ll e s Sl sba0ssp s
3 ES S & e 33 WO P e 3 S 5 W 5o e
Lix ly (s Sasp O3 s 53 Al sdg s e
(s Sds Gl Slanl 5 il s Shas
V) b e sl led 5 (55055

Jls s NGF (Nerve growth factors) .zs 4 ;5 sla, S
okl b iy 5 u s i is Levi-Montalcini k. ;5 V40Y
O Gthar 3148 ims o a5 586 ol 4 1) (odane S5 dsm
5 gl e a5 S Sl slad b S 4 Ol
B e 3 (S el S35 (Sl Slas 35 055 pled
A) 58 Ll 655 0 s (o 33 SIS Gl 5 e

G 5 i 6l 2 NGF &8 ol o Sl glandllas s
Sl o s Sl e Sl e S0, 5 5 Slans S0, 5
Wadss s 5o St opl Chle Ksd o S50l Sl dshe ool O
Ll o 1 5 S o My 28 e 1 L S ke e
ol Il b das 13 50 o 1) ae pt Jltla 5 3 S
P75 555508 5 A g5 LS pissd ss—as 4 5586
2ot 0By dsbe J5ls 5o (55 0L 5 s S glac el
S 25 THKA i 5 NGF 455 48 Wlosls 0L lallias
Sl Bl gty al OB 5 3505 2 s JalSS 53 age
oRIB L O Q) s e e 53 (IS 2B
2 A 5 PFOA (g &N a5l eslinnl 5 W5 0558055,
S A s S 5l e a3l ol 4 e geole ol 4G
e s A S Ol ol Sua b addlae pl s b e (553
S STy b agarlon JUis @0 ol o hige 25 sme o

A bl (olask (o5 5 el

V¥ g Il (sazin VWY (gojlads / FY Jlo— Olghual S5 0uSCails ales 0¥

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

Olylsea 9 I35 Sl wa g

ELISA (i il aslieed UNGF sy b
PFOA L jlag 65,5 a2 53 NGF (55, 0y o 313 0LES ol
05,5 53 bl odls (il 35 dal s glaes 5L alis 5
PFOA Y.mg/kg ¢5,S ,5 5 (P < +/++\) PFOA omg/kg

(Y ) s S sdalin s jme &oysm (P < 0/00)
L0

* &
*
100
BO
&0
o

Control  Sham PFOA/ PFOAl  PFOAS
1mg 5MG 10mg

— =
ra
{ = =]

MNGF Concentration (pgimg protein)

33 NGF 155, 0l (sl ELISA S5 g5 Y S
b g wals glaoy £ L les glaoy £
(a3 o P<o/oy Kby g P <0/00 Kby )

o
osle Gy 5k o DS 5 slel 5l SO (S 5S35 56 5 e
solds Lolpt s 4 a o |3 Jame 53 L ol
S abod S Aty 5 Sl s aslis 5 OF e,
Ok oS5 ul a0 ey G f el 3 s e eslital mls 3 s
She 538 Glimel ames 5 o3l O 5 e 340 G ume O]
Sldl S 585 Gl o i 4 I8 Slalllee p3 LS L e
SAPFOA ¢SS 6 SSLEN0 =Y (5 5me 53 dlis) o) 5
2 PFOA w5 (Slam 5 Sladl Slalllas 53 (VY 1Y) L,8
4 ey Ol ol s, eds gy daads S I placil
A 30l g QU5 5 b 03 oS5 cpl spms 5 ol ey S
Q0 ol ok ol (g3 g
o 5 3,5 S el K 3y e s) Slallae s
s bl 3 b o 0T sl 3 PFOA
AV AF) Cl ol 1S AS 53055 5 O Slapiomw
Ll e 3L L3 PFOA &l 15550 55 Sledbl (b= cpl b
g Ul 5 o 53 OF SV3b jas aad s w5 ol ClaS
S b iy Sl S e e b SIS i

sandlas > by il eyl s s O35 55 5 i 53 ek

LGyl alaala 9 Sl s Gl (ol g g5 Ha Glays A1k

day A3 esls 13 SCE 6y p oSBT gles L3 5 s S Lo | Sals
i, Tetramethylbenziding) ;. Jsloe 25 ,Sa Vor sl i )
B ey 5 il lolr a4 (S5 505 S5 8l L 5 TMB
52 A SOl 5l s 5ol 8 Bl a3 TV (gles 53 4235 10
0358 b5 AS Lol Salr a4 B35 s 25 S 00 ulg
Wl s Ko leslize Lol esls K i e iy sl
A bl e gU YO e Jsb s
YO (g45enns SPSS i 5dlo i 5l eslizal b Laesls (sammylin 5 3T
5lesleul 5 (version 25, IBM Corporation, Armonk, NY)
Tokey i o 5 One way ANOVA Lot 15 5JUT O 4050
Ll 5l baesls (:Kke Ol Ol g 0 P <o/00 liie L as ploil

.,\.:wjfjla;ﬁ@w

Badl
NGF o - 1 sReal Time PCR i
oo S L alas 53 PFOA L jles glaos S 55 NGF 05 0l
YMG/KY 655 53 i w5 S s sols e SRl o 5 als
55 sPFOA (P < +/++1) omglkg o5 5 55 (P < +/+0) PFOA

(A [K2) w58 515 PFOA (P < +/+0) \+mglKg o5 5

A 2 -
NGF
= 1/8 -
O 116 - ek
0
n 14 *
@ *
= -
n_1.‘2
5 0]
@ U8 4
Z 06 -
e
S 0/4 -
@
o 02 4
n 4
Control Sham proa/ PFOA/ PFOA/
1mg 5MG  10mg
Gene Primer sequences
B
Ngf-£ 5'-CATCGCTCTCCTTCACAGAGTT-3'
Ngf-R 5S-TGTACGGTTCTGCCTGTACG-3'
B-Actin-F 5-CAGCTATGTGGGGGACGAAG-3'
B- Actin-R 5-TCCGTTAGCAAGGTCGGATG-3'

ealaza! 6“}“‘,‘.‘)@ "J",S K) Real-Time PCR &:&? @b A Jg’-:

L;lbe_gjflf)\.a.; dlkaj; BE) NGF 53] QL_\Q Q‘J.:.a 54..9_\:%4 A el

(sl P <o/t Kby e 5P < 0/00 Kl ) o 5 dald

andllae s ealaul 3,90 ‘;Uhﬁ'ﬁ' J‘_,S B

sov VEY ee Jsl (cazin VWY (gosle / FY Jlo— Olghonl S5 0dSKiils dles

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

Olylsan g £ 90 Hl

S S 55 Kl oS st 5l sanllas s S
NGF b 5l s b WS glad sl 53 e IS 5l san
sbrl sl S| i |l 53 0 a5 55 31 Cablone 3 0o 25
Uil Gk I PFOA S s Uyl PFOA L agrl e s 4 e
BCI2 Olje (2als ol aadliss O dle 5 demn S|y 035548 Ol
sk 55l OF Jlis 4 o8 558 0 BAX 5P53 0l (21380 5
=5 W K5 e NGF a1 T 13 e e 5
Sl sl Sl APOE 3 b 5l asl JUIS gladshe L 5 APOE
Lo 5 a8l 21531 0550 STy (2 sme 3 8 5 15 51 2L
NGF 0L ; Ol Sl 58l g smme 53 () 00) 5,3 0 PFOA
A S iy Sl Sl el 25 ) s s Yz

Al Sre JalSS 5 55,5 Al 2 PFOA O 5

S 5 Ao
505 0by Sl (sl ey 53 PEOA L aglhe JLis &
0556 ol VL Ol i s o f B s S 3L 5 NGF (5
= e CJ];‘ j-.l]J-.Y BE L;-Eél?nﬁ V_w.:JKA ‘;93.» &) Jdbl";c
Gl s Sl SISl OS5 353 Jes 5,15 PFOA

&S Culem |y 50 WISS 215 PFOA

S0 9 LS
Seusd gy gasbObly mls 5l i fol dlie ol
NE proe Sislan g THYVA o led 4 L) b S

Al 1 Kas Jls o8l

References

1. Post GB, Cohn PD, Cooper KR. Perfluorooctanoic
acid (PFOA), an emerging drinking water
contaminant: a critical review of recent literature.
Environ Res 2012; 116: 93-117.

2. Hui Z, Li R, Chen L. The impact of exposure to
environmental contaminant on hepatocellular lipid
metabolism. Gene 2017; 622: 67-71.

3. Dourson M, Gadagbui B. The Dilemma of
perfluorooctanoate (PFOA) human half-life. Regul
Toxicol Pharmacol 2021; 126: 105025.

4. Wang G, Pan R, Liang X, Wu X, Wu Y, Zhang H, et
al. Perfluorooctanoic acid-induced liver injury is
potentially associated with gut microbiota dysbiosis.
Chemosphere 2021; 266: 129004.

5. Geiger SD, Yao P, Vaughn MG, Qian Z. PFAS
exposure and overweight/obesity among children in a
nationally representative sample. Chemosphere 2021;
268: 128852.

6. Neisiani AK, Mousavi MK, Soltani M, Aliomrani M.
Perfluorooctanoic ~ acid  exposure  and its

NT¥ s NT¥ sla, 5is 5l s PFOA ol 3l

0SB G bt Gole (pl el s g SIS ) S
};AJAS;JJ_.;)JJ.;}»)WLSLAU;SB;IJQ«SNGF
W35 I e 2 Al o

o 538 glaey S 55 55 e sdalie) S5 s S shailes
;;)y«.r;z,,uuL;m,)f@;,@NGFojoLﬁ.\;lmﬁPFOA
NGF (a5 Ol Olzpe o5 ol 03 5 1y al58l (615 jne
52 il by e 05 Ol R slal) 5o sl wdls (Rl s
(,:M:w)'!ﬁéuh)sjﬁbwljl&vgw‘ﬂquﬁ
S ple s Oy 93 5586l LS )l sy G 4 e
S o Iy A e R e

PCI12 o5, clad s (555 » Yo VY Jlw 53 &S (glantllas >
chjbj,bﬁéwogﬁsmﬁwurwab
Lo ol e 5o S Lsd o NGF Ol Jiulsl Cslb PFOA L
2 AUNGF .0A) el o3 5 oy il e slaallar ol
Wl o (S 5505 sl 5l —ise Jobo o ol
SPFOA oo o o s LU LS Slalllas 55 5 s
Wl sre 55 oage o g idS il oty DU 4 J S
e e G A b e S3L oIS 555 AS
Sladshe Clled b g os 4 g pe kS e Jplie 1A 5550 s
Pt s Sad o (815 53 3 e a5 Py
D3 Gesb Sl dsad al 5 S o S o 1 25 S
08) S o 3515 ezl 3l ol =45 ApOE I 2

oS slalas 51, ApOE CES S MG b o NGF
L5 0 PFOA L agrlse o5 ol OF 5l das o (il Jol o

NGF O,_JJ)J._!}O} de q’t'l])-t" ‘;),j, J);L«..lsda.u g;«-l‘}—;l Q&Lv

neurodegenerative consequences in C57BL6/J mice.
Naunyn Schmiedebergs Arch Pharmacol 2023;
396(10): 2357-67.

7. Skaper SD. Neurotrophic factors: an overview.
Methods Mol Biol 2018; 1727: 1-17.

8. Razavi S, Nazem G, Mardani M, Esfandiari E, Salehi
H, Esfahani SH. Neurotrophic factors and their effects
in the treatment of multiple sclerosis. Adv Biomed Res
2015; 4: 53.

9. Markus A, Patel TD, Snider WD. Neurotrophic factors
and axonal growth. Curr Opin Neurobiol 2002; 12(5):
523-31.

10. Frossard N, Freund V, Advenier C. Nerve growth
factor and its receptors in asthma and inflammation.
Eur J Pharmacol 2004; 500(1-3):453-65.

11. Endirlik BU, Eken A, Canpmar H, Oztiirk F, Giirbay
A. Perfluorooctanoic acid affects mouse brain and
liver tissue through oxidative stress. Arh Hig Rada
Toksikol 2022; 73(2): 148-56.

V¥ g Il (sazin VWY (gojlads / FY Jlo— Olghual S5 0uSCails ales 90F

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

Olysan g ulis laad asa g

12. Endirlik BU, Bakir E, Bosgelmez ii, Eken A, Narin 1,
Gurbay A. Assessment of perfluoroalkyl substances
levels in tap and bottled water samples from Turkey.
Chemosphere 2019; 235: 1162-71.

13. Coperchini F, Awwad O, Rotondi M, Santini FE,
Imbriani M, Chiovato L. Thyroid disruption by
perfluorooctane sulfonate (PFOS) and
perfluorooctanoate (PFOA). Journal of
endocrinological investigation 2017; 40(2): 105-21.
14. Pérez F, Nadal M, Navarro-Ortega A, Fabrega F,
Domingo JL, Barcel6 D, et al. Accumulation of
perfluoroalkyl substances in human tissues. Environ
Int 2013; 59: 354-62.

15. Li K, Gao P, Xiang P, Zhang X, Cui X, Ma LQ.
Molecular mechanisms of PFOA-induced toxicity in
animals and humans: Implications for health risks.
Environ Int 2017; 99: 43-54.

16. Zou W, Liu W, Yang B, Wu L, Yang J, Zou T, et al.
Quercetin protects against perfluorooctanoic acid-
induced liver injury by attenuating oxidative stress and
inflammatory response in mice. Int Immunopharmacol
2015; 28(1): 129-35.

17. Li D, Zhang L, Zhang Y, Guan S, Gong X, Wang X.
Maternal exposure to perfluorooctanoic acid (PFOA)

LGyl alaala 9 Sl s Gl (ol g g5 Ha Glays A1k

18.

19.

20.

21.

causes liver toxicity through PPAR-o pathway and
lowered histone acetylation in female offspring mice.
Environ Sci Pollut Res Int 2019; 26(18): 18866-75.
Yadav A, Verhaegen S, Verbruggen E, Kerhoas M,
Huiberts EHW, Hadera MG, et al. A human relevant
mixture of persistent organic pollutants (POPs) and
perfluorooctane sulfonic acid (PFOS) differentially
affect glutamate induced excitotoxic responses in
chicken cerebellum granule neurons (CGNS) in vitro.
Reprod Toxicol 2021; 100: 109-19.

Colardo M, Petraroia M, Lerza L, Pensabene D,
Martella N, Pallottini V, et al. NGF modulates
cholesterol metabolism and stimulates ApoE secretion
in glial cells conferring neuroprotection against
oxidative stress. Int J Mol Sci 2022; 23(9): 4842.

Gao H, Zheng W, Li C, Xu H. Isoform-specific effects
of apolipoprotein E on hydrogen peroxide-induced
apoptosis in human induced pluripotent stem cell
(iPSC)-derived cortical neurons. Int J Mol Sci 2021;
22(21): 11582.

Lee Y, Aono M, Laskowitz D, Warner DS, Pearlstein RD.
Apolipoprotein E protects against oxidative stress in
mixed neuronal—glial cell cultures by reducing glutamate
toxicity. Neurochem Int 2004; 44(2): 107-18.

700 VEY ee Jsl (cazin VWY (gosle / FY Jlo— Olghonl S5 0dSKiils dles

http://jims.mui.ac.ir


http://jims.mui.ac.ir/

DOI: 10.48305/jims.v42.i777.0651

Journal of Isfahan Medical School Vol. 42, No. 777, 15t Week, October 2024
Received: 13.05.2024 Accepted: 03.09.2024 Published: 27.09.2024

Evaluation of the Expression of Nerve Growth Factor (NGF) in the Rat Brain
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Abstract

Background: Impairment of the gene expression and nerve growth factors due to exposure to persistent pollutants
in nature can lead to functional disorders in the nervous system. In the present study, the effects of exposure to
perfluorooctanoic acid (PFOA) on the expression of nerve growth factors in the rat brain were investigated during
pregnancy.

Methods: The brains of 35 pregnant rats were used. the rats were divided into five groups include: control, sham,
1 mg/kg PFOA group, 5 mg/kg PFOA group, and 10 mg/kg PFOA group. In the group that received PFOA, this
compound was gavaged daily. The brains of the newborn mice were removed 20 days after delivery, and the
expression of nerve growth factors was analyzed using ELISA and Real-Time PCR methods.

Findings: The results showed that NGF gene expression was significantly higher in the PFOA-treated groups,
especially in the PFOA/5mg group (P < 0.001). Also, there was a significant increase in NGF protein expression
in the 5 mg PFOA dose group (P <0.01) and the 10 mg PFOA group (P < 0.05) compared to the control and sham
groups.

Conclusion: The results of this study showed that exposure to PFOA during pregnancy can lead to increased
expression of nerve growth factor. This can prevent the occurrence of neurological disorders caused by exposure
to toxic agents.
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