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S A I Neuroprotective effects of neurotropin in a mouse model of

hypoxic—ischemic brain injury
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Ischemic—hypoxic insult leads to detrimental effects on multiple organs. The
brain is especially vulnerable, and it is hard to regenerate once damaged.
Currently, therapeutic options are very limited. Previous studies have reported
neuroprotective effects of neurotropin, a non-protein extract derived from the
inflamed skin of rabbits inoculated with vaccinia virus, using a murine model of
peripheral nerve injury and cultured cell lines.

However, whether neurotropin might have protective effects against brain
injuries remains unclear. We, therefore, investigated the neuroprotective effect of
neurotropin and possible underlying mechanisms, using a mouse model of

hypoxic—ischemic brain injury.
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Hypoxic—ischemic brain injury was induced via a combination of the left common

carotid artery occlusion and exposure to hypoxic environment (8% oxygen) in adult male



C57BL/6 mice. Immediately following induction of hypoxia—ischemia, mice received
either saline or 2.4 units of neurotropin.

After the hypoxic-ischemic insult, the survival rate over 7 days was assessed.
Neurological functions were evaluated using the neurological deficit score (0: no deficit;
1: flexion of the torso; 2: circling to one side; 3: longitudinal circling; 4: no spontaneous
activity; 5: death).

Another set of 20 mice was used and euthanized 24 hours after the hypoxic-ischemic
insult. Infarct volume was analyzed using 2,3,5-Triphenyl tetrazolium chloride (TTC).

Further, Real-time PCR was used to evaluate inflammatory cytokine expressions.

(it 1)

Compared to the control group, the neurotropin group exhibited a significantly
higher survival rate (100% vs. 62.5%, p <0.05) and lower neurological deficit
scores (1; 0-2 vs. 3; 0-5, median; range, p < 0.05) after the hypoxic—ischemic
insult. The administration of neurotropin also reduced infarct volume
(18.3+5.1% vs. 38.3+£7.2%, p<0.05) and mRNA expression of

pro-inflammatory cytokines.

In the present study, exposure to hypoxic—ischemic insult caused cerebral
infarction and led to a 40% mortality rate in untreated mice. The administration
of neurotropin after hypoxic—ischemic insult successfully attenuated the brain
injury and improved survival rate and neurological function, demonstrating the
neuroprotective effect of post-treatment with neurotropin.

Administration of neurotropin systemically did not affect the heart rate or blood

pressure, suggesting cerebral blood flow was not affected by neurotropin. Thus,



the neuroprotective effects of neurotropin observed in this study were unlikely to
be a result of changes in hemodynamics.

The neurological function of neurotropin-treated mice at 7 days after hypoxic—ischemic
insult was found to be almost fully recovered, possibly indicating that neurotropin
attenuates hypoxic—ischemic brain injury by suppressing not only the initial local
inflammation but also the expansion of the inflammation. Inhibition of pro-inflammatory
cytokine production is a likely mechanism underlying the neuroprotective effect of

neurotropin.

A SCHR AR RO F

MFESE L, EINACHER BN OB TH 5, MNEHIC K 0 BEREE O SHBNRIAZ 3L U ClidiH S~k
BT DEBIENEEDZ LD A EOESONECIXE T ETEERMESIT &8> TW5,
Flo BEILS —mx LV LOGAITH | MBI Z 52 T 7 R AN AT ) 72 X A — D %520 5 2
ERHLNTEY, TOBOAEZIIENRLEENTWD, —J7, FITRFO 2 REE N T b MM E
THMEER AR T2 ENH Y | KBBEZ G ZE TV 27§ Ak, R, MR E
iz XV REERREBICE N EEIC, /M8 e ORGEIREIRDI DL EZR LB DT
bbH, /A hr e300 FELL EOABIEEWE 2 & A MERAE . SR B RE, TR
T LR MERR REREER EICHEE bR TH L, £ LT/ A v e B OfEMIE, Kibs
BRATY Yy TXFT—EBUAT— FEN L TRIEZPAE L, NGF FEAZ 0 L CHRRIRGE - FRIRA R
ZRIMFEANREZEZ LN TWD, ZORIZER L, BREIZTRAMRR TORE, TR0 LRIENEL
T DI B IREIER N 2 O TIiZAe Wi E B X FRICET L,

FRFIL, MEMET VZEIE LT, 8-10 O~ 7 X 225 Bl T THERE R LI2D b,
I A AR B - — I R, BRBE%, o b — AT AR KE, TBEEIZIZ A2 b
o EUER A EENE ST D, FOETAERCCT BREDOEFREE L2 A, av ba—
MBI/ v he B BERIZENEN 60%B LTN100% THY /A1 ha B OfNREEH
WA GMNR STz, Eo, IEZERTERS JOKFERIEMEY A N1 A mRNA OFBLEZRE L,
ZDORGEFR OFRERICBIT 2 BT &R LT, T OfE R, DL EOHIERITHRNE - A H 5 b
DOTHY, FEROEEMEC @RV &R LT,

Sk L LTI, %1 mRNA OJEBL&DRFEINIEBLOEAS0 & L /3 7 FEBLO AN 5340 5 D B 73
METH D ST, Flo, /A b oRGEPERMEHREL Y SBEEICZ V2 L2 FERH
S, Stk AFEREROBKR~OIS AR DIz, BRELDIZ, /A7 o B OISR E~
D g PR A 5 C b ISR (O3 2 (REME IR CE 2tk +oicd b5 2 & 2 L TEET v
TIRIRE COMRED IR 2 MG L CHIRMIEICBIT T 2 PETH D L Vot BERBRRLNT,

bz b X0 RSNl d 5 2 L2 FAERE SR 8 CAR L, ek, AMF%EIX
Journal of Anesthesia, 33, 495-500 (2019) |2 J CIZBHEHFATH DL Z L EH LIZ D,



