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Protective Effects of Platelet-Activating Factor
Antagonist ABT-491 on the Peripheral Nerves

in Hypoxic Ischemia-Induced
Neonatal Rat Model

AABBSS  TTRRAACCTT OObb  jjeecc  ttii  vvee:: Ne o na tal hypo xic-isc he mic (HI) in sult has acu te and long term de le te ri o -
us ef fects on many tis su es inc lu ding the pe rip he ral ner ves. To da te, no study has in ves ti ga ted the
ro le of pla te let-ac ti va ting fac tor (PAF) an ta go nists on pe rip he ral ner ve da ma ge in a ne o na tal rat
mo del of HI. In this study, we exa mi ned the ef fects of PAF an ta go nist (ABT-491) on pe rip he ral
ner ve da ma ge in rats in the 16th we ek that we re ex po sed to HI on 7th day af ter birth. MMaa  ttee  rrii  aall  aanndd
MMeett  hhooddss:: Se ven-day-old Wis tar rat pups we re sub jec ted to right com mon ca ro tid ar tery li ga ti on
and hypo xi a (92% nit ro gen and 8% oxy gen) for one ho ur. They we re tre a ted eit her with ABT-491
(n=19) or sa li ne (n=20) im me di a tely af ter hypo xi a. In sham gro up (n=20), ne it her li ga ti on nor
hypo xi a was per for med. The com po und mo tor ac ti on po ten ti al (CMAP) re cor dings of all ani mals
we re ma de in the six te enth we ek fol lo wing the HI. For CMAP re cor dings, bi po lar sti mu la ting
elec tro des we re pla ced on the sci a tic ner ve.  Upon sti mu la ti on, two sur fa ce elec tro des, pla ced over
the gas troc ne mi us musc le, re cor ded com po und musc le ac ti on po ten ti als. RRee  ssuullttss:: The amp li tu de
of CMAP re cor ded from the rats tre a ted with sa li ne af ter hypo xi a was smaller com pa red to the
sham gro up. However, the CMAP re cor ded from the gro up tre a ted with ABT-491 af ter HI was not
sig ni fi cantly dif fe rent from the sham gro up. CCoonncc  lluu  ssii  oonn:: This study imp li es that HI has axo nal da -
ma ge on pe rip he ral ner ve but a PAF an ta go nist ABT-491 has a pre ven ti ve ef fect on the axo nal
dysfunc ti on af ter HI.

KKeeyy  WWoorrddss  :: ABT-491; Action potentials; peripheral nerves; ischemia; anoxia 

ÖÖZZEETT AAmmaaçç:: Ne o na tal hi pok sik-is ke mik (Hİ) ha sar pe ri fe rik si nir ler da hil bir çok do ku da kı sa ve
uzun va de de za rar lı et ki ler gös te rir. Bu gü ne ka dar, Hİ ‘ye ma ruz ka lan ye ni do ğan sı çan la rın pe ri -
fe rik si nir ha sa rı üze ri ne pla te let ak ti ve edi ci fak tör (PAF) an ta go nis ti nin ro lü araş tı rıl ma mış tır. Bu
ça lış ma da PAF an ta go nis ti nin (ABT-491) do ğum dan son ra ki yedinci gün de Hİ’ ye ma ruz ka lan sı -
çan lar da 16. haf ta da ki pe ri fe rik si nir ha sa rı na et ki le ri ni in ce le dik. GGeerreeçç  vvee  YYöönntteemmlleerr:: Ye di gün-
lük Wis tar sı çan yav ru la rı sağ or tak ka ro tid ar ter li gas yo nu na ve bir sa at sü rey le hi pok si ye (%92
nit ro jen ve %8 ok si jen) ma ruz bı ra kıl dı lar. Hi pok si nin he men ar dın dan bir grup sı ça na ABT-491
(ABT Gru bu), di ğer bir grup sı ça na se rum fiz yo lo jik (Sa li n Gru bu) ve ril di. Üçün cü grup sı ça na
(Sham Gru bu) li gas yon ve ya hi pok si uy gu lan ma dı. Bü tün hay van lar da Hİ’ yi iz le yen onal tın cı haf-
ta da bi le şik mo tor ak si yon po tan si ye li (CMAP) ka yıt la rı ya pıl dı. Bu amaç la, bi po lar uya rı cı elek-
trot lar si ya tik si nir üze ri ne yer leş ti ril dik ten son ra uya rı ve ril di ve iki yü ze yel kay de di ci elek trot
ise gas tro ki ne mus ka sı üze ri ne yer leş ti ri le rek CMAP’lar kay de dil di. BBuull  gguu  llaarr::  Hİ son ra sı sa li n uy-
gu la nan sı çan gru bun dan kay de di len CMAP amp li tü dü Sham gru bun dan kay de di len CMAP am-
p li tüd le ri ne gö re dü şük bu lun du. Bu na kar sı lık, Hİ son ra sı ABT-491 ve ri len grup ta öl çü len
amp li tüd ile Sham gru bun dan öl çü len amp li tüd ara sın da is ta tik sel ola rak an lam lı fark bu lun ma dı.
SSoo  nnuuçç:: Bu ça lış ma pe ri fe rik si nir üze rin de Hİ’ nin axo nal ha sar oluş tur du ğu nu, fa kat bir PAF an-
ta go nis ti olan ABT-491’in Hİ son ra sın da ki ak so nal bo zuk luk için ko ru yu cu bir et ki sağ la dı ğı nı
gös ter mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr::  ABT-491; Aksiyon potansiyelleri; periferik sinirler; iskemi; anoksi
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ypo xic-isc he mic bra in in jury (HI BI) that
oc curs du ring the pe ri na tal pe ri od is one
of the most com monly re cog ni zed ca u ses

of se ve re, long-term ne u ro lo gic de fi cits in chil-
dren.1 Des pi te ma jor im pro ve ments in pe ri na tal
me di ci ne, the in ci den ce of ce reb ral palsy at tri bu ted
to in tra par tum asph yxi a has re ma i ned unc han ged,
be ca u se ma na ge ment stra te gi es we re sup por ti ve
and not ai med to stop the on go ing in jury. Re cent
stu di es fo cu sed on he ad or who le body co o ling to
dec re a se the se ve rity of on go ing in jury so on af ter
pe ri na tal hypo xic-isc he mic (HI) in sult and re por -
ted pro mi sing re sults.2

Pe ri na tal and ne o na tal HI in sult has acu te and
long term de le te ri o us ef fects not only on bra in but
many ot her tis su es inc lu ding pe rip he ral ner ves. Al-
t ho ugh the mec ha nism of ne u ro nal da ma ge has not
be en exactly un ders to od in ne o na tal HI, hypo xic
isc he mi a syste ma ti cally trig gers a cas ca de of bi oc -
he mi cal and mo le cu lar events inc lu ding ac ti va ti on
of ne ut rop hils, mem bra ne de po la ri za ti on, in cre a -
sed in tra cel lu lar cal ci um, pro duc ti on of li pid pe ro -
xi da ti on and ge ne ra ti on of oxy gen-de ri ved fre e
ra di cals.3 The se events in du ce DNA da ma ge, ne u -
ro nal in jury, ne u ro de ge ne ra ti on and cell de ath.4

Pre ven ting or tre a ting bra in and pe rip he ral ner ve
in jury to get her may be mo re ef fec ti ve in dec re a -
sing the comp li ca ti ons of HI. 

Pla te let-ac ti va ting fac tor (PAF, 1-O-alkyl-2-
acetyl-sn-glyce ro-3-phosp hoc ho li ne) is a phosp ho -
li pid me di a tor that re gu la tes the func ti ons of a
va ri ety of cells not only in the pe rip he ral tis su es
but al so in the ner vo us system.5 Se ve ral stu di es sug-
gest that PAF might exag ge ra te pa in.6,7 PAF is pro-
du ced by va ri o us kinds of cells inc lu ding ke ra ti-
nocy tes 8 and inf lam ma tory cells,9 and the le vel of
PAF is in cre a sed in inf la med tis su e,10 In addition,
du ring hypo xi a, isc he mi a and in ot her pat ho lo gic
con di ti ons in vol ving oxi da ti ve stress, PAF con cen -
tra ti on in cre a ses and it be co mes a pro-inf lam ma -
tory mes sen ger and a me di a tor of ne u ro to xi city.11

PAF-re cep tor an ta go nists eli cit ne u rop ro tec -
ti on in va ri o us mo dels of ne u ral in jury. The re fo re,
over the past de ca de, se ve ral investigations ha ve
be en performed to in ves ti ga te the ro le of PAF and

PAF an ta go nists in hypo xic-isc he mic bra in in-
jury.12 Ho we ver, no study has in ves ti ga ted the ro -
le of HI on pe rip he ral ner ves and the ef fects of PAF
an ta go nists on pe rip he ral ne u ro nal da ma ge in a ne -
o na tal rat mo del of HI.

The chan ges of cell mem bra ne po ten ti al are
de tec ted as an ac ti on po ten ti al. Com po und mo tor
ac ti on po ten ti al (CMAP) is the sum ma ted ac ti vity
of the synchro no usly ac ti va ted musc le fib ers in the
musc le in ner va ted by the axons and mo tor units
rep re sen ted in that musc le. Me a su re ments of the
pe ak-to-pe ak amp li tu de and the dis tal mo tor la-
tency (DML) (thus, con duc ti on ve lo city) of ac ti on
po ten ti al may pro vi de in for ma ti on abo ut mem bra -
ne so di um (Na) and po tas si um (K) trans port.
CMAP la tency is the ti me re qu i red for the ac ti on
po ten ti als in the fas test con duc ting fi bers to re -
ach the ner ve ter mi nals and ac ti va te the musc le
fi bers. In addition, amp li tu de can be used to es ti -
ma te the num ber of ac ti va ted ner ve fib rils. The re-
fo re, CMAP pro vi des a physi o lo gi cal as sess ment of
the musc le fi bers ac ti va ted by the sti mu lus.13

The aim of this study was to eva lu a te whet -
her HI had an inf lu en ce on pe rip he ral ner ves in
rats at fo ur months of age that we re ex po sed to hy-
po xic isc he mi a on 7th day af ter birth. Additionally,
in this study, we in ves ti ga ted the ef fi cacy of ABT-
491, a highly po tent and se lec ti ve PAF an ta go nist,
af ter HI. Hen ce, we eva lu a ted the chan ges in ac ti -
on po ten ti al pa ra me ters of HI rats and com pa red
them with ABT-491 ad mi nis te red ones im me di a -
tely af ter HI in sult.

MATERIAL AND METHODS
Se ven-day-old Wis tar ma le rat pups (n= 59), de li -
ve red spon ta ne o usly, we re used in this ex pe ri men -
tal study. The bra in of the rat at this sta ge is
his to lo gi cally si mi lar to that of a 32-34-we ek ges ta-
ti on hu man fe tus or hu man new born in fant at
term, and this mo del has be en pro ved to be use ful
in many stu di es.14 All pro ce du res we re ap pro ved by
the Me di cal Fa culty Ex pe ri men ta ti on Et hics Com-
mit te e on ani mal re se arch at our ins ti tu ti on and
fol lo wed the gu i de li nes of the Eu ro pe an Con ven ti -
on for the Pro tec ti on of Ver teb ra te Ani mals used
for Ex pe ri men tal and ot her Sci en ti fic Pur po ses.
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ANI MAL PRE PA RA TI ON AND SUR GI CAL PRO CE DU RE

The rats we re ran domly al lot ted in to one of the
thre e ex pe ri men tal gro ups: sa li ne tre a ted (ST) gro -
up, ABT-491 tre a ted (ABT) gro up and sham (SH)
gro up, ABT con ta i ning 19 ani mals and ST, SH con-
ta i ning 20 ani mals.

Rat pups in ST and ABT gro ups we re ana est he -
ti zed by isof lu rane in ha la ti on and du ra ti on of an est -
he si a was less than 5 min. In the se gro ups, HI was
in du ced ac cor ding to the Le vi ne-Ri ce mo del.15 A
me di an in ci si on was ma de in the neck. Un der the
mic ros co pic mag ni fi ca ti on, the right com mon ca ro -
tid ar tery was dis sec ted and li ga ted with 6-ze ro silk
su tu res. Af ter the wo und was su tu red, all the offs -
pring rats we re left for one ho ur next to the mot her
for the pro cess of re co very and nut ri ti on. Rats we re
then pla ced in a plas tic cham ber and ex po sed to a
con ti nu o us flow of 8% oxy gen-92% nit ro gen for 1h.
Sa li ne (0.2 ml) was in jec ted in tra peri to ne ally im me -
di a tely af ter hypo xi a to the ST gro up. The ABT gro -
up rat pups we re ad mi nis te red in tra pe ri to ne ally 0.4
mg/kg ABT-491 which was dis sol ved in 0.2 ml of sa -
li ne, im me di a tely af ter hypo xi a.

Then, the rats we re al lo wed to ha ve a 2 h re-
co very pe ri od in an open cham ber wit ho ut any
supp le men tal oxy gen. Rats in sham gro up we re 
an est he ti zed by isof lu rane in ha la ti on. Af ter a me-
di an neck in ci si on was ma de, the right com mon ca -
ro tid ar tery was fo und. Ho we ver, ne it her li ga ti on
nor hypo xi a was per for med. The ani mals in the
sham gro up we re pla ced in an open cham ber for
the sa me in ter vals. The cham bers we re par ti ally
sub mer ged in a wa ter bath at 33 ± 1 °C to ma in ta in
a cons tant ther mal en vi ron ment.

ELEC TROPH YSI O LO GI CAL RE COR DING

Body we ights of all the ani mals were me a su red in
the six te enth we ek fol lo wing the HI, just be fo re
elec troph ysi o lo gi cal re cor dings we re ma de. Elec-
troph ysi o lo gi cal re cor dings (CMAP) ac ross the ner -
ve seg ment we re ma de using BI O PAC MP 100
ac qu i si ti on system (San ta Bar ba ra, USA) (Fi gu re 1).
Pri or to elec troph ysi o lo gi cal re cor dings, the rats
we re an est he ti zed with 80 mg/kg ke ta mi ne hy-
droch lo ri de (Ke ta lar, Ec za ci ba si Ilac Sa na yi ve Ti -
ca ret A.S., Is tan bul, Tur key) and xyla zi ne (8 mg/kg),

ad mi nis te red in tra mus cu larly. The hind limbs of
the rats we re pla ced in a stan dard po si ti on du ring
the elec troph ysi o lo gi cal re cor dings. Then the hind
limbs we re sha ved. CMAPs we re re cor ded in all
thre e gro ups. Stan dar di zed ner ve con duc ti on study
tech ni qu es we re used to re cord CMAP of the gas-
troc ne mi us musc le.16 Bri efly, bi po lar sti mu la ting
elec tro des (Me de lec small bi po lar ner ve elec tro des,
6894T, Ox ford, UK) we re pla ced aro und the sci a tic
ner ve at sci a tic notch. The sup ra ma xi mal sti mu lus
con sis ted of a sing le squ a re pul se (in ten sity 10 V,
du ra ti on 0.5 ms). The gro und elec tro de was pla ced
on the ot her thigh, to which the sti mu la ti on was
not app li ed. The sci a tic ner ve was sti mu la ted from
the most dis tal si te of sti mu la ti on by bi po lar elec-
tro de (Fi gu re 2). CMAPs we re re cor ded from the
gas troc ne mi us musc le by the sur fa ce disc elec tro des
(Me de lec, num ber 017K006, Ox ford, UK) which
we re al ways po si ti o ned on the dis tal one thirds of
the leg. Du ring the study, the body tem pe ra tu re of
rats was ma in ta i ned at 37 0C using a he a ting pad,
and con ti nu o usly mo ni to red by rec tal pro be di gi tal
ther mo me ter. BI O PAC Ack now led ge Analy sis
Soft wa re (ACK 100 W) was used to me a su re CMAP
pe ak-to-pe ak amp li tu de and dis tal mo tor la tency.
The pe ak-to-pe ak amp li tu de of a gi ven CMAP was
de fi ned as the he ight in mil li volts from the pe ak of
the po si ti ve pha se to the pe ak of the ne ga ti ve pha -
se. The dis tal mo tor la tency (in mil li se conds) was
de ter mi ned as the in ter val of ti me bet we en the on -
set of the sti mu lus and that of the res pon se.
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FIGURE 1: General EMG recording system.



Af ter elec troph ysi o lo gi cal re cor ding, all pups
we re eut ha ni zed by de ca pi ta ti on.

STA TIS TI CAL ANALY SIS

The da ta we re pro ces sed and analy zed using the sta-
tis ti cal pac ka ge STA TIS TI CA 6.0 pac ka ge. Des crip -
ti ve da ta are pre sen ted as me ans and stan dard
de vi a ti ons (SD). The dis tri bu ti on of va ri ab les (body
we ight, pe ak-to-pe ak amp li tu de and dis tal mo tor la-
tency) was in ves ti ga ted by using Sha pi ro Wilk’s
nor ma lity test and the com pa ri sons we re do ne using
pa ra met ric tests. The dif fe ren ces bet we en gro ups
we re tes ted using ANO VA and post-hoc Bon fer ro -
ni tests. Sig ni fi cant dif fe ren ces (two-ta i led p) less
than 0.05 we re re gar ded as sig ni fi cant.

RE SULTS
BODY WE IGHT

The me an body we ights of the rats in all thre e gro -
ups we re not dif fe rent at post na tal six te enth we ek
(Fi gu re 3). The body we ight va lu es for rats in SH,
ST and ABT gro ups we re 288.48 ± 19.90 g; 272.80
± 20.71 g and 287.23 ± 26.23 g, res pec ti vely.

ELEC TROPH YSI O LO GI CAL DA TA

PPee  aakk--ttoo--ppee  aakk  aammpp  llii  ttuu  ddee  ooff  ccoomm  ppoo  uunndd  mmoo  ttoorr  aacc  ttii  oonn
ppoo  tteenn  ttii  aall  ((CCMMAAPP  aammpp  llii  ttuu  ddee)):: Typi cal re cords of
CMAP in sham gro up, and sa li ne-tre a ted and ABT-

491 tre a ted hypo xic isc he mic gro ups are shown in
Fi gu re 4. The me ans and stan dard de vi a ti ons for
CMAP amp li tu des in all gro ups are gi ven in Tab le
1 and il lus tra ted in Fi gu re 5. As se en in Tab le 1, Fi -
gu re 4 and Fi gu re 5, the re we re sig ni fi cant dif fe -
ren ces bet we en the SH and ST gro ups re gar ding to
CMAP amp li tu de.
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FIGURE 2: Ar ran ge ment for me a su ring dis tal mo tor la tency in the sci a tic ner -
ve. The sci a tic ner ve was sti mu la ted from the most dis tal si te by bi po lar elec-
tro de and the com po und ac ti on po ten ti als we re re cor ded from the
gas troc ne mi us musc le.

FI GU RE 3: Body we ight of the ani mals in the six te enth we ek for sham (SH),
sa li ne tre a ted (ST) and ABT-491 tre a ted (ABT) gro up. Va lu es are me ans ±
stan dard de vi a ti on (SD). The re was no sta tis ti cally sig ni fi cant dif fe ren ce (p =
0.06) in the body we ight va lu es in all thre e gro ups in the six te enth post na tal
we ek.

FI GU RE 4: Samp le re cords of the com po und mo tor ac ti on po ten ti al (CMAP)
in sham (SH), sa li ne tre a ted (ST) and ABT-491 tre a ted (ABT) gro up. Ca lib -
ra ti ons for all tra ces are shown in the up per right; ver ti cal bar = 3.75 mV; ho-
ri zon tal bar = 1.6 ms.



In the six te enth we ek fol lo wing HI, EMG
(elec trom yog raphy) re cor dings in the ST gro up
sho wed sig ni fi cantly lower va lu es of CMAP in the
gas troc ne mi us musc le when com pa red to nor mal
va lu es ob ta i ned in ani mals in the sham gro up
(12.28 ± 3.02 mV com pa red to 15.57 ± 2.19 mV nor-
mal va lu es, p< 0.01), sug ges ting a par ti ally in ter -
rup ti on of the sig nal thro ugh the ner ve fi bers and
ma inly ref lec ting axo nal dysfunc ti on (se e Tab le 1,
Fi gu re 4 and Fi gu re 5); but, as se en in Tab le 1, Fi g-
u re 4 and Fi gu re 5 the re we re no sta tis ti cally sig ni -
fi cant dif fe ren ces bet we en the sham and ABT
tre a ted gro ups (15.57 ± 2.19 mV and 13.94 ± 2.81
mV, res pec ti vely, p> 0.05) re gar ding to CMAP am-
p li tu de. ABT-491, app li ed just af ter HI pre vents the
dec re a se in the amp li tu de of CMAP in rats with HI
(Fi gu re 5) sho wing that CMAP amp li tu de was pro-
tec ted by the tre at ment with ABT-491.

DDiiss  ttaall  mmoo  ttoorr  llaa  tteennccyy  ((DDMMLL)):: Fi gu re 6 shows
the cal cu la ted me ans (with stan dard de vi a ti ons) for
DML of all gro ups. As se en in Tab le 1 and Fi gu re 6,
DML va lu es did not show sta tis ti cally sig ni fi cant
dif fe ren ces (sham 1.30 ± 0.14 ms; ST 1.39 ± 0.25 ms;
ABT 1.29 ± 0.16 ms; p> 0.05) among all gro ups.

DIS CUS SI ON
In this study, li ga ti on of the right com mon ca ro tid
ar tery and ex po su re to hypo xi a by a con ti nu o us
flow of 8% oxy ge n-92% nit ro gen for 1h re sul ted in
elec troph ysi o lo gi cal ab nor ma li ti es in the pe rip he -
ral ner ve of the rats. This study de mons tra tes that
HI re sults in a sig ni fi cant dec re a se in the pe ak-to-
pe ak amp li tu de of CMAP in the gas troc ne mi us
musc le, sug ges ting a par ti al in ter rup ti on of the
sig nal thro ugh the pe rip he ral ner ve fi bers, ma inly
ref lec ting axo nal dysfunc ti on. Ho we ver, a PAF
an ta go nist, ABT-491, which was ad mi nis te red
shortly af ter HI, sho wed a pre ven ti ve ef fect on the
axo nal dysfunc ti on af ter HI.

Our study is the first re port in the li te ra tu re
which shows that HI ca u ses a par ti al in ter rup ti on
of the sig nal thro ugh the pe rip he ral ner ve fi bers
and axo nal dysfunc ti on, and that the se pe rip he ral
ne u ro nal chan ges we re re du ced by ABT-491, a
highly po tent and se lec ti ve PAF an ta go nist, in a ne -
o na tal rat mo del of HI.

Pla te let-ac ti va ting fac tor is one of the most po-
tent me di a tors of inf lam ma tory res pon ses.17 Du ring
hypo xi a, isc he mi a and in ot her pat ho lo gic con di ti -
ons in vol ving oxi da ti ve stress, PAF con cen tra ti on
in cre a ses and it be co mes a pro-inf lam ma tory mes-
sen ger and a me di a tor of ne u ro to xi city.11 Ex ces si ve
PAF pro mo tes ne u ro nal da ma ge and PAF-re cep tor
an ta go nists eli cit ne u rop ro tec ti on in va ri o us mo d-
els of ne u ral in jury.18

In the last de ca de, an in cre a sed pro por ti on of
ba sic sci en ce re se arch has be en di rec ted to wards
eva lu a ting mec ha nisms and tre at ment in vol ving
cell in jury. It has be en al so shown that use of PAF
an ta go nists af ter isc he mi a and re per fu si on im pro -
ves the sta tus of va ri o us or gans fol lo wing isc he mi -
a in ani mal mo dels. Ad mi nis tra ti on of PAF an ta-
go nists led to a re duc ti on of the isc he mi a - re per fu -
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Variables Experiments Mean SD

Peak-to-peak amplitude Sham 15.57 2.19

(mV) Saline treated 12.28** 3.02 

ABT-491 treated 13.94 2.81

Distal motor latency Sham 1.30 0.14

(ms) Saline treated 1.39 0.25

ABT-491 treated 1.29 0.16

TABLE 1: Descriptive statistics for compound motor 
action potential parameters.

** p< 0.01 compared to the sham group. SD: Standart deviation.

FI GU RE 5: Pe ak-to-pe ak amp li tu de va lu es with stan dard de vi a ti on (1SD)
aro und the me an for sham (SH), sa li ne tre a ted (ST) and ABT-491 tre a ted
(ABT) gro ups. ** p < 0.01 com pa red to the sham gro up.



si on in jury to the he art musc le,19 a pro tec ti on aga -
inst isc he mic in jury to the kid ney,20 a re duc ti on of
the isc he mi a-re per fu si on da ma ge to the lung,21 and
an ame li o ra ti on of the isc he mi a-re per fu si on in jury
to the li ver.22 The se re sults ha ve led us to at tempt
to tre at ment by a PAF an ta go nist ABT-491 in mo -
dels of HI.

The mec ha nism un derl ying ABT-491 ne u rop -
ro tec ti on is not known. Ho we ver, re cent stu di es
ha ve emp ha si zed the an ti-apop to tic ef fect of PAF
an ta go nists and the pro tec ti ve ef fect of PAF an ta -
go nists aga inst apop to tic chan ges in se ve ral tis su es
and cells.12,23

Pe rip he ral ner ves are well-vas cu la ri zed struc-
tu res that are per fu sed thro ugh a de li ca te ex trin sic
and in trin sic mic ro vas cu lar system. Im pul se trans-
mis si on and axo nal trans port de pen d on a con ti nu -
o us lo cal energy supply pro vi ded by the in tra ne u ral
mic ro cir cu la ti on. The re fo re, dep le ti on of high-en-
ergy phosp ha tes and re sul tant con duc ti on fa i lu re
en su e as so on as in tra ne u ral blo od flow dec re a -
ses.24

The en do ne u ri al mic ro en vi ron ment of pe rip -
he ral ner ves re qu i res clo se re gu la ti on for nor mal
pe rip he ral ner ve func ti on. In hu man ner ves, this is
ac hi e ved by two spe ci a li zed in ter fa ces. The se are
the blo od-ner ve bar ri er (BNB) for med by en do ne -
u ri al mic ro ves sels, and the pe ri ne u ri um. The tru e
in ter fa ce bet we en the blo od cir cu la ti on and en do -

ne u ri um oc curs at the BNB. The hu man BNB wo -
uld uti li ze ac ti ve trans port mec ha nisms to fa ci li ta -
te the entry of es sen ti al po lar nut ri ents and exit of
un wan ted was te ma te ri al from the en do ne u ri um.
The BNB ne eds to ac ti vely res pond to axo nal or
mye lin in jury wit hin the en do ne u ri um, con tri bu -
ting to re pa ra ti ve pro ces ses. Drugs ad mi nis te red for
pe rip he ral ner ve di sor ders ha ve to sig ni fi cantly
over co me the BNB in or der to ef fi ca ci o usly re ach
the ir the ra pe u tic tar gets.25 Kvist et al.26 re por ted
that the ne u rop ro tec ti ve ac ti on of im mu no sup -
pres sant tac ro li mus in rat pe rip he ral ner ve in ju ri -
es in vol ves ner ve re ge ne ra ti on by in cre a sing the
ra te of axo nal re ge ne ra ti on, early res to ra ti on of
the blo od-ner ve bar ri er and li mi ting the ex tent
of mo tor end pla te loss. In addition, they stated
that tac ro li mus im pro ved func ti o nal re co very of
de ner va ted tar gets by in cre a sing both re ge ne ra ti -
ve and col la te ral re in ner va ti on in axo tomy mo dels,
the reby li mi ting per ma nent func ti o nal loss.

Morp ho lo gi cally, isc he mic ner ves re ve al va ri -
o us pat ho lo gi cal ab nor ma li ti es, inc lu ding dem ye -
li na ti on and rem ye li na ti on, axo nal de ge ne ra ti on
and re ge ne ra ti on, fo cal, mul ti fo cal, or dif fu se loss of
ner ve fi bers, and en do ne u ral ede ma.27 The se pat -
ho lo gi cal ab nor ma li ti es oc cur not only as a re sult
of tra u ma and re la ted events but al so in com pres si -
on in ju ri es, en trap ments, to ur ni qu et-in du ced pe-
rip he ral ner ve in ju ri es and acu te or chro nic
hypo xe mi a.28 Schmel zer et al.29 in di ca ted that se-
ve re isc he mi a of pe rip he ral ner ve re sults in re per -
fu si on in jury, con duc ti on block, and blo od-ner ve
bar ri er dis rup ti on.

In conc lu si on, this study sug gests that HI has
an in jury inf lu en ce on the pe rip he ral ner ve and ca -
u sed axo nal de ge ne ra ti on and pro bably, mo tor end
pla te loss, and that pla te let-ac ti va ting fac tor an ta -
go nist, ABT-491, with its ne u ro nal apop to sis re du -
cing ef fect, may ha ve a pre ven ti ve ef fect on the
axo nal dysfunc ti on af ter hypo xic isc he mi a. In ad-
dition, the re ge ne ra ti on pro cess by ABT-491 may
in vol ve axo nal re ge ne ra ti on, res to ra ti on of the
blo od-ner ve bar ri er and li mi tation the ex tent of
mo tor end pla te loss. Mo re re se arch is ne e ded to
fully un ders tand the BNB func ti ons du ring HI and
the ef fects of ABT-491 on BNB res to ra ti on.

FI GU RE 6: The cal cu la ted me ans (with stan dard de vi a ti on-SD) for dis tal mo -
tor la tency (DML) of sham (SH), sa li ne tre a ted (ST) and ABT-491 tre a ted
(ABT) gro up. DML va lu es did not show sta tis ti cally sig ni fi cant dif fe ren ces
(p>0.05) among all gro ups.
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Pre ven ting axo nal dysfunc ti on to get her with
bra in in jury may be mo re ef fec ti ve in the tre at ment
of pe ri na tal HI. Ho we ver, it is to o early to say

whet her this agent can be used to pro tect the ne u -
ro to xi city of hypo xic isc he mi a in hu man be ings
un til furt her da ta has be en ac cu mu la ted.
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