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Protective effect of amygdalin against necrotizing enterocolitis
in neonatal rats
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[ Abstract] Objective To analyze the protective effect of amygdalin against necrotizing enterocolitis ( NEC) in
neonatal rats. Methods 60 healthy 7-day old SD rats were divided into control, model and low-dose, middle-dose and
high-dose amygdalin groups, and salazosulfadimidine group by a random number table with 10 rats in each group. Except
for the control group, hypoxic cold stress combined with formula milk for invasive feeding was applied to establish NEC
models in the other groups. The low-dose, middle-dose and high-dose amygdalin groups were administered with 20, 40 and

80 mg/kg amygdalin, respectively, whereas the salazosulfadimidine group was administered with 300 mg/kg
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salazosulfadimidine for 5 days. At 12 h after the last treatment, changes in weight were recorded. HE staining of ileocecal
tissues was conducted. Ileocecal tissue damage was scored by intestinal damage criteria. The apoptosis rate was determined
by TUNEL staining. The serum levels of inflammatory factors (tumor necrosis factor a ( TNF-a) , interleukin-6 (I1L-6),
interleukin-18 (IL-1B), superoxide dismutase (SOD) , malondialdehyde ( MDA) and glutathione peroxidase (GSH-Px) )
were measured by enzyme-linked immunosorbent assays. The expression levels of NOD-like receptor protein 3 ( NLRP3) ,
apoptosis-associated speck-like protein containing a CARD (ASC) and cysteine aspartase ( Caspase-1) were measured by
Western blot. Results Compared with the control group, the weight of rats was significantly decreased in the model group,
while the intestinal damage score, apoptosis rate of intestinal tissues, TNF-a, IL-6, IL-1B, SOD, MDA and GSH-Px
levels, and expression levels of NLRP3, ASC and Caspase-1 were increased significantly ( P<0.05). Compared with the
model group, the weight of rats was significantly increased in middle-dose and high-dose amygdalin groups, and the
salazosulfadimidine group, while the intestinal damage score, apoptosis rate of intestinal tissues, TNF-a, 1L-6, IL-183,
SOD, MDA and GSH-Px levels, and expression levels of NLRP3, ASC and Caspase-1 were decreased significantly ( P<
0.05). Conclusions Amygdalin has a protective effect against NEC in neonatal rats, which effectively reduces intestinal

tissue damage, relieves the inflammatory response and oxidative stress, and reduces the apoptosis rate in intestinal tissues.

However, the specific mechanism is unclear, which requires further clinical exploration.
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Table 1 Amygdalin dose-dependently reduces pathological tissue damage and increased body weight in rats
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T SR, *P<0. 055 SRAIAAA L ¥ P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.
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Table 2 Amygdalin dose-dependently anti-apoptosis
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R A .
Model group 45.45+7.07
AR L " a2 58
Amygdalin low-dose group ST
WA AT R A
40 . 20+8. 08"
Amygdalin middle-dose group 20.20+8. 08
SR AL “ 0 3905 53¢
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T S XHRALARLL, “P<0. 055 S BIRLAIAALL ,* P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model
group , * P<0. 05.
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Figure 3 Intestinal tissue cell NLRP3, ASC,

Caspase-1 protein expression profile
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Table 3 Amygdalin dose-dependently reduces the level of inflammatory factors

4 Groups 75 (mg/kg) Dose TNF-a( ng/mL) IL-6(ng/mL) IL-1B (ng/mL)
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ot I{ EEP”JE 40 270. 45+26. 46* 371.73+32. 25% 396.32+32. 18%
Amygdalin middle-dose group
WA R L
i L 80 137. 69+18. 62* 300. 7423. 38" 220. 8425, 44
Amygdalin high-dose group
SRR 4
L e 300 98.49+17. 64* 300.25+19. 82* 169. 79+12. 32*

Sulfasalazine group

TE: S IRAALL, *P<0. 055 SHAI4IA LL ,*P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.
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Table 4 Amygdalin dose-dependently reduces oxidative stress levels

4 Groups 5 ( mg/kg) Dose SOD(U/mg) MDA (U/mg) GSH-Px(U/mg)
X R ZH
- 239. 69+29. 39 2.04+0. 49 152. 48+13. 87
Control group
PRl .
i - 86.62+10.19" 17.56+2.33" 54.90+2.57"

Model group
WA AR

. 20 160. 63+23. 77 15.81+2.72 71.59+8.93
Amygdalin low-dose group
ke [ 44 o ]
A A 40 188.08+15. 91" 12. 42+0. 97" 96.22:£6. 96"
Amygdalin middle-dose group
ks (e Ly
ﬁm‘{gﬁjmﬁj it 80 223.59+25.51* 14.74+1. 84" 109.03=11. 67"
Amygdalin high-dose group
G Y
PISARESEE 300 222.81x16.20% 8.54x1.36" 126.10+12. 82%

Sulfasalazine group

L SXTHRAIM L, *P<0. 05; SHBIZHAR L, * P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.

x5 EHHFRKBM: K NLRP3 ,ASC Caspase-1 K 1335 (x4s)
Table 5 Amygdalin dose-dependently decreased NLRP3, ASC and Caspase-1 protein expression

44 Groups 54 (mg/kg) Dose NLRP3 ASC Caspase-1
pojiitH
TR - 0.02+0. 01 0.01+0. 01 0.01+0. 01
Control group
B2
R - 0.28+0.04" 0.26+0.06 " 0.37+0.04"
Model group
A
A AR AL 20 0.250. 04 0.25+0. 05 0.3320.05
Amygdalin low-dose group
WA AT R
40 ) . 03" . 1120. 04* . 07+0. 03*
Amygdalin middle-dose group 0.0720. 03 0. 1120. 04 0.07x0. 03
AR AR
AR 80 0.03+0.01% 0. 04+0. 02* 0.030. 02
Amygdalin high-dose group
1 it g g 4
IR el 300 0. 02+0. 01* 0. 02+0. 01* 0. 02+0. 02*

Sulfasalazine group

T SXTBRAUMLE, "P<0. 055 SHEBILIAH L, ¥ P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.



P P AR 25 2022 4F 1 A% 32 445 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1 81

ENIERERE T NS DO E I El R O iR
NLRP3  ASC ,Caspase-1 FHIRKFERET S s S A
AR EL, T A R g A s A AL
RBEMENELA NLRP3  ASC , Caspase-1 /K i 3 F &,
A 5T 7, ASC  Caspase-1 7] 30 NLRP3 A3 ,
ZHPL KL R, ZAEH NLRP3 I
T-AH R S FEEE I ASC | Caspase-1 ¥ J& NLRP3 & P
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HA] LU i 845 NLRP3 | ASC , Caspase-1 3 ZZ it %
E BN, R I HE i
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W RAT— & AP AR T, AT LU 2008 /0 i 20 83458 4
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LR T E BAA 1 B AL i A58 B R, A R
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