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Monosialotetrahexosylganglioside protects brain injury in neonatal rats based on the
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Abstract; Objective To investigate the protective effects of

monosialotetrahexosylganglioside ( GM1) on hypoxic — ischemic brain
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damage (HIBD) in neonatal rats based on the ubiquitin C - terminal hydrolase L.I ( UCH - L1 )/brain — derived
neurotrophic factor (BDNF) signaling pathway. Methods Twenty — day — old SD rats were randomly divided into
model group, sham group and experimental group, with 10 rats in each group. Rats in model group and experimental
group were lapped with left common carotid artery and placed in anoxic chamber with a certain oxygen to nitrogen ratio
(8:92) for 2 h to construct HIBD model. After the successful construction of the model, the experimental group was
intraperitoneally injected with 20 mg + kg™' - d "'GMI, and the model group and sham group were injected with 0.9 %
NaCl (0.25 mL - kg™'). The modified neurological severity score ( mNSS) was used to evaluate the degree of
neurological damage in the treated rats. Cerebral infarction was detected by 2,3,5 — triphenyte — trazoliumchloride
staining method ; cerebral water content was determined by wet and dry weight method ; cognitive ability was assessed by
Morris water maze test; apoptosis was detected by terminal deoxynucleotidyl transferase — mediated dUTP nick end
labeling; inflammatory factors were detected by enzyme — linked immunosorbent assay; UCH — L1 and BDNF protein
levels were detected by Western blot. Results After different treatments, the mNSS scores of sham group, model
group and experimental group were (0. 10 £0.02), (2.60 £0.45) and (1.50 £0. 20) points; the cerebral infarction
rates were (0.89 = 0.11)% , (32.56 £4.12)% and (18.56 £ 2.52)% ; the cerebral water content were
(68.25+7.05)% , (88.87 +9.26)% and (71.11 + 8.11)% ; the latent period were (22.60 +£2.86),
(38.60 £4.11) and (25.50 £3.33) s; the platform residence time were (125.50 £17.68), (80.60 £9.68) and
(115.80 £13.89) s; the platform crossing times were (2.80 +0.35), (0.70 £0.09) and (1.80 £0.30) times; the
apoptosis rates were (6.65 £0.74)% , (21.88 £3.05)% and (13.62 £2.62)% ; the tumor necrosis factor — o
levels were (30.05 +3.85), (121.61 +18.85) and (82.14 +11.65) pg - mL™"; the levels of interleukin — 1 beta
were (92.55 + 12.15), (321.25 +41.24) and (212.32 +25.61) pg - mL™'; interleukin — 6 levels were
(184.32 £20.54), (275.62 = 31.12) and (208.65 +22.65) pg + mL™'; UCH - LI protein levels were
1.00 £0.22, 1.75 £0. 34 and 1. 40 =0. 28 ; BDNF protein levels were 1. 00 +0.21, 1. 68 +0. 38 and 2. 54 +0. 41.
There were statistically significant differences between sham group and model group (P <0.01,P <0.001). There
were statistically significant differences between model group and experimental group (P < 0.05, P < 0.001) .
Conclusion GM1 can improve nerve cell apoptosis and inflammatory response by activating UCH - L1/BDNF
signaling pathway, and play a protective role in neonatal rat HIBD.

Key words: monosialotetrahexosylganglioside ; ubiquitin carboxy — terminal hydrolase 1; brain — derived neurotrophic

factor; hypoxic ischemic brain injury; nerve cell; neonatal rat
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Figure 1  The infarct of brain tissue was observed by 2, 3,
5 — triphenyte — trazoliumchloride (TTC) staining( x200)

Sham group:0. 25 mL « kg~ 0.9% NaCl;Model group : Hypoxic — ischemic
brain damage (HIBD) model +0.25 mL « kg ' 0.9% NaCl;Experimental group:

HIBD model +20 mg - kg ™! - d ~! monosialotetrahexosylganglioside (GM1).
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Table 1  The incubation period, platform residence time and
times of crossing the platform were compared in each group(x +s,

n=10)

Latent period Platform residence Platform crossing

Group

(s) time(s) times ( times )
Sham 22.60 +2. 86 125.50 +17. 68 2.80 +£0.35
Model 38.60 4. 11" ** 80.60+9.68*** 0.70+£0.09 """

Experimental ~ 25.50 +3.33"% 115.80 +13. 89**  1.80 x0. 30"

Dose refer to figure 1 ; Compared with the sham group, * * * P <0. 001 ; Com-
pared with the model group,*#P <0. 001.

(6.65+0.74)% .(21.88 +3.05)% F1(13.62 +2.62)% ,
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(P <0.001) ; SE5G2H SRR 2 AH Eb , I T2 26 BH S BRI
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BT ARG ALF L FN S50 2 i) UCH - L1 & (1A
NPk K4 B 1.00 £ 0.22,1.75 + 0.34 F
1.40 £0.28, BDNF & [ A X & 15 K °F 20 5l 2k
1.00 £0.21.1. 68 +0. 38 Fl 2. 54 +0. 41, 72 55
FARALL ,UCH - L1 . BDNF &5 [ A X R 3k 7K - 4 B
WIE (B P <0.001); 5250 20 5 #5824 4 L,
UCH - L1 AR X 23R K7 B (g FAIG, 1M BDNF 25 1
AKSEIA 58+ (P <0.05,P <0.001) , L& 2,

R2 AR KRBT T RAE KB HEER (2 £5)
Table 2 Comparison of serum inflammation levels in neonatal rats

in each group(x +s)

TNF - IL-1p IL-6
Group N » »
(pg - mL™") (pg-mL™") (pg-mL™")
Sham 30.05 £3.85 92.55 £12. 15 184.32 £20.54
Model 121.61 £18.85* * * 321.25£41.24* ** 275.62 £31. 12" * *
Experimental 82. 14 £11. 65" 212.32 +25. 61" 208. 65 £22. 65"

Dose and n refer to table 1; TNF — o: Tumor necrosis factor — a5 IL — 183
Interleukin — 1 beta; IL — 6 Interleukin —6; Compared with the sham

group, * * * P <0. 001 ; Compared with the model group,**P <0. 001.

Sham Model Experimental

2 TR BT B A % 2H K BRI 3Z 3R R B R o K A
fif} — 1(UCH - L1) /il v pf 2275 57 5 5~ ( BDNF) 3 FH K-

Figure 2 The ubiquitin C — terminal hydrolase LI (UCH - L1)/
brain — derived neurotrophic factor ( BDNF) protein levels were

detected by Western blot
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