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[HHE)] B8y WHoeEMNE B E =% % 4&-1 (cysteinyl leukotriene receptor-1, CysLTIR) ##i
FlFEE w4 (montelukast) X — % ALK (carbon monoxide, CO) & K FIR LMK (delayed
neuropsychological sequelae, DNS) HIPFIEVERT, RTHEHAEEA AT GENLEH . ik B 90 HAKH
& R SR — A, 4T Morris JK K FVRIRR S48 KB, BEAL (BEMLECT ) HI 10 HAE g ) Rl
(Con 21, 4 R B0 BB I T3 CO AR L - 2k CO P iy, B Y3 5 A7 % K BB B
(BEALECTYR) 2020 CO hagdl (Mod 41) \ & mIFRIGHIEEAL (ML4]) . SE R hRIE4] (MM
), mERFRREL (MH4]), 4110 H, S4URAMESE RS, 2%/530 mn, 4 h, 12 h
BHA VW, EERI12h i 1k, E85257 do FIEX AL TEATAERIK, PEEH
21 KAT Morris 7K 2 B I 2 P44 36 RV , ik DNS KRR, R HE Qe W B 2 K ifF &y CAL IX.
Sk, TUNEL 0S8R J2 K ifg ) CAL XA T, 4558 CO Yesg 44l KRR Sz )
Be T, PEBEVEIRI (s) 7E Mod 41 (43.3 +15.5). ML 41 (31.5 +13.2) A1 MH 41 (30.1 +
12.2) % Con4 (12.1+3.0) BHRIERK (P<0.05), HMM 2 (15.0+6.6) 5 Con ZHAHLL, 22
RIS EXL (P>0.05), 5 Mod HAHLL, & FIFF& 4B Mod 2H 36 BE VAR W40, (HAX MM
HEFAZRITFEEL (P<0.05), Con Qﬂﬁfﬂiﬁﬁ% DNS, 34520 KB IA K E DNS, Hirh Mod
1, MLZ, MM4, MHZ 548 R, 5 K. 1 H. 4 KRk DNS, Hr Mod, ML, MH 4
5 Con ML ZRA G ER L (P<0.05); MM Z1KE DNS LA (LT Mod 41, ZRALIF
BEX (P<0.05); Mod 4 M4 1 B4 ™5 . WM TS 2, a6 7 FR 4 4 i 4 210 3
PRI . PRI T, L MM 2 SR 5 S M R Tl R e I W S W RS
BB R BINAITIRE, FEA% DNS s, pi i ai M v, Dl i 2 4 Mo 345 05, X CO i
DNS K RA — @RI 1EM
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[ Abstract] Objective o investigate the prophylactic and therapeutic effects of montelukast, a
cysteinyl leukotriene receptor-1 (CysLTIR) antagonist, on the delayed neuropsychological sequelae ( DNS)
in rat model of carbon monoxide ( CO) poisoning and to explore the possible underlying mechanism.
Methods A total of 90 rats were acclimated for one week prior to screening rat by Morris water maze test.
Ten rats were randomly assigned to control group ( Con group) , and the remaining 80 rats were subjected to
modified method of intraperitoneal injection of CO gas to establish animal model of acute CO poisoning,

Thereafter, the survival rats randomized into CO poisoning group (Mod group) , low-dose montelukast group
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(ML group) , medium-dose montelukast group (MM group) , high-dose montelukast group ( MH group) (n
=10 each). Montelukast was accordingly administered via intragastric tube at different intervals (30 min, 4
h and 12 h) after CO poisoning, and then montelukast was administered every 12 hours for 7 consecutive
days. The rats of control group and Mod group received equal volume of normal saline instead at given
intervals. Twenty-one days after CO exposure, the average escape latency was measured by Morris water
maze test to screen DNS rats followed by H-E staining to observe the pathological changes of cortex and
hippocampal CA1 region and TUNEL was used to assess the apoptosis of neurons in cortex and hippocampal
CAL region after rats sacrificed. Results All CO-exposed rats exhibited cognition function lowered, and the
escape latency (seconds) in Mod group (43.3 + 15.5), ML group (31.5 + 13.2) and MH groups
(30.1 + 12.2) was significantly prolonged compared with Con group (12.1 + 3.0) (P < 0.05),
whereas the difference between MM group (15.0 + 6.6) and Con group was statistically insignificant (P >
0.05). Compared with Mod group, the escape latency in montelukast treatment groups was shortened,
whereas the significant difference in escape latency only found between Mod group and MM group (P <
0.05). Except for Con group, DNS was evident in CO-exposed groups, and the numbers of DNS rats in
Mod, ML, MM and MH groups were 8, 5, 1, 4, respectively, which made statistically significant
differences to Con group (P < 0.05) except MM group. The DNS incidence in MM group was lower than
that in Mod group (P < 0.05). Mod group exhibited severe histopathological injury to the brain, with
evident apoptosis of neural cells, whereas in the groups with montelukast treatment, histopathological damage
to the brain was mitigated and the number of apoptotic neuronal cells was diminished noticeably in MM
group. Conclusion Montelukast can ameliorate the cognitive function of rats, decrease the incidence of

DNS and reduce the apoptosis of neural cells as well as attenuate neuronal cell injury, thus exerting

neuroprotection against DNS in rats with CO poisoning.

[Key words] Montelukast; Cysteinyl leukotriene receptor-l1; Rat; Carbon monoxide poisoning;

Delayed neuropsychologic sequelae; Morris water maze; Escape latency; Neuronal apoptosis
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kg) . dEAFRFEAIEA (MH4) (1.0 mg/kg),
10 H. H & AR T 0.9% A b K 260 8
#5245 (3 mL/kg), Con 41F1 Mod 4175 0. 9% 4=
BHERAK, Ar5l TY#)5 30 min, 4 h, 12 h 54524
—K, JaHE12 h 52—k, JELLZ Td,
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COHb) YRFEME SRR ALK COHb & &7
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FH SPSS13. 0 #FIHATHE o0 #r, B A% «
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2 #XR
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Tablel COHb concentration among different groups (x £s,% , n=10)
24 ) YLFERHT 0.5h 4.5h 8.5h 12.5 h
Con 21 1.2 +0.4 1.2+0.3 1.2+0.4 1.2+0.4 1.2+0.3
Mod 2H 1.2+0.5 60.8 +5. 4 57.6 £3.5 55.3+3.1 53.7+3.7
ML 2 1.2+0.4 60.4 +3.3 57.4 4.1 55.8+3.0 54.5+2.7
MM 21 1.2+0.6 60.1+2.6 58.8 +4.2 55.9+£2.7 54.2+£3.3
MH 2 1.2+0.4 61.0+2.4 57.5+3.8 56.3 +3.8 54.7 +3.8

2.3 Morris 7k kS 45 R

YUTRERT A 2H 1) 6 eV AR 0 25 R e gt i X
(P> 0.05), 85, 5 Con I, Mod 4.
ML 2. MH 2 K B8 sV AR I B E K (P <
0.05), MM Z K Fl Morris 7K 3 ‘&5 ik 3% 5 R 0 7 Fe
FE, HERTGEIHE L (P > 0.05); 5 Mod

AL, o w2 A Rk v AR 30 25 4 4
B MM 422 A G I¥E XL (P<0.05), I
*®2,
2.4 DNS k4=

Con 4 KE A &4 DNS, CO Q& A K
F&4E DNS, CO Y45 4048 COn 4 DNS & 4R
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ThiE (P <0.05); MM £k [ DNS %t R AK T
Mod £ (P <0.05), W#2,

F2 AEARRKEERSHE (x+s, n=10)
Table 2

The comparison of escaping time among different

groups (x+s, n=10)

il HEHREE I () DNS fil%
LT YedE 21 d J5 (%)
Con 41 11.4 4.0 12.1+3.0 0 (0)
Mod 20 11.9£2.3 43.3 £15.5% 8 (80)"
ML 41 11.5+2.8 31.5+13. 2% 5 (50)"
MM 41 11.8 3.0 15.0 £6.6° 1 (10)°
MH 21 11.0+3.8 30.1+12.2% 4 (40)"

T SRS P <0.05; Yed /515 Con 41 L4 P <
0.05; 15 Mod 41 4" P <0. 05

2.5 HE:#fagER

2.5.1 REHRBEAR L Con AR AN TE 253k
ARIEH, R, BZEIRER, Mod 4 A] WL
ZAMMIEE R, BREMESREE, A, @
MURZRER, HEIR, RE AR T AR R4
YN AR IR LS Mod 4198, DL MM 2 s 54 e B
WEL,

2.5.2 g5 CAl XHGHEZ7A24k  Con 4{ifF 5 CAl
XA DLHEIAR A I HE S K%, 293 ~4 )2, diiIER
FEAIEH o Mod 41 0] WWHER MO HES I ZEAL, W) L3
ZWRMLTT, R, HE AT AR
MIHEZ 8 Mod 2H %5, S PEIRFEM 2ot b, L
MM 21 9/ i R 1 2,

A: Coniﬁ; B: Mod?ﬁ; C; MLZE; D: MMéﬁ; E: MHZE
B 1 )2 HE REERFEFE (x400)
Fig 1 The pathologic change in cerebral cortex by HE ( x400)

2.6 TUNEL &8

2.6.1 JzJZ TUNEL fHME4RMNZRIE 5 Con 44H
Fo, Mod 41, ML £, MM £1F1 MH 41 K Bl ¢ )2
TUNEL R0 Wi 2, ZRAGIFEX (P
<0.05); 5 Mod 41#flEL, &8 wl4FT Wi KR
Jit TUNEL FHVEA sk /b, 22 A g8t L (P
<0.05), 5 ML, MH 4i#it, MM 41 TUNEL fH

A RO >, ERA G EE X (P <0.05),
W3, %3,

A: Conéﬂ; B; Modé’ﬁ; C: MLéﬂ; D: MM@E; E: MH?E
2 ifpth CAl X HE Je @B 4FE ( x400)
Fig 2 The pathologic change in hippocampus CAl by HE ( x400)

A: Con4{; B: Mod#; C: ML4; D: MM 4{; E. MH 4
B 3 K2 TUNEL Zeft ( x400)
Fig3  Apoptosis of cerebral cortex by TUNEL ( x400)
2.6.2 HUIAREIMET CAl X TUNEL BH: 40 335
5 Con 4#fEt, Mod 41, ML 41, MM 4{f1 MH
R EIED CAL X TUNEL FHME4NEH B L2, 2
FAGIFEL (P<0.05); 5 Mod HAHLL, W
BRI R B BT TUNEL [ 40 ek /b, 22
FASGIEE L (P<0.05), 5 ML, MH 44
tb, MM 4{ TUNEL FHYE40 %0 2>, 2593 H 501
HEX (P<0.05), WK4, %3,

A: Con4i; B: Mod#4i; C: ML4; D: MM4; E: MH#
B4 5 CAl X TUNEL et ( x400)
Fig4  Apoptosis of hippocampus CAl by TUNEL ( x400)
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F3 AR5 5 CAL [X TUNEL BA: 40 i £ 5
(xxs, n=10)
Table 3  Comparison of TUNEL positive cells in cortex and
hippocampus of CAl in different groups (x £s, n=
10)

215 K W CAT X
Con 4] 6.2+2.4 3.6+2.0
Mod 41 42.8 £6.6° 27.2 +4.3%
ML 2H 32.8 +6.8% 20.8 £3.9%
MM 41 25.6 £5.2% 15.7 3. 5%
MH £ 31.9 £7.5% 19.4 +4.5%

. 5 Con 4HL%E,*P <0.05; 5 Mod 41Lb%s, "P<0.05; 5
ML 2 [b4¢,°P <0. 05
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