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Therapeutic Effect and Mechanism of Pilose Antler Polypeptide
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ABSTRACT Objective: To investigate the therapeutic effect of pilose antler polypeptide (PAP) on iron deficiency anemia (IDA) rats
and its possible mechanism. Methods: The IDA rat model was induced by iron deficiency diet. 40 IDA rats were randomly divided into
model group (intragastric administration of normal saline), Low-PAP group, Medium-PAP group and High-PAP group (intragastric
administration of 30, 60 and 120 mg/kg PAP, respectively), with 10 rats in each group. Another 10 healthy rats of the same age fed with
normal diet were selected as control group. The rats were given intragastric administration once a day for 4 weeks. 24 hours after the last
administration, the body weight, liver and spleen indices of the rats in each group were measured, and the liver and spleen tissues were
stained with hematoxylin and eosin (HE). Hemoglobin (Hb) and erythropoietin (EPO) contents were detected by ELISA, serum iron (SI)
contents were detected by colorimetric method, and the ultrastructure of liver and spleen mitochondria was observed by transmission
electron microscope. Serum oxidative stress indexes were detected with corresponding kits. The expression level of bone marrow
transferrin receptor (TFR) protein was detected by Western blot. Results: Compared with that in the model group, the body weight of the
rats in Medium-PAP group and High-PAP group increased, while the liver and spleen indexes decreased (P<0.05). Compared with that in
the model group, the liver and spleen morphology and mitochondrial ultrastructure of Low-PAP group, Medium-PAP group and
High-PAP group improved significantly, and the Hb, EPO and SI improved significantly (P<0.05). Compared with that in the model
group, the levels of serum superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GSH-PX) in Low-PAP group,
Medium-PAP group and High-PAP group all increased, while malondialdehyde (MDA) decreased (P<0.05). Compared with that in the
model group, the relative expression of TFR protein in the bone marrow of the rats in Low-PAP group, Medium-PAP group and
High-PAP group decreased (P<0.05). Conclusion: PAP can effectively alleviate the clinical symptoms of IDA rats, promote
erythropoiesis, enhance hematopoietic function, improve iron metabolism, enhance antioxidant capacity, and promote mitochondrial

synthesis.
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Table 1 Body weight, liver and spleen index of rats in each group

Groups Weight (g) Liver Index (mg/g) Spleen Index (mg/g)
Control 322.44+14.85 33.39+1.46 2.62+0.22
Model 230.66+11.61 * 36.91+1.46 * 3.02+0.19 *
Low-PAP 235.26+13.05 * 36.23+1.90 * 2.75+0.12 *
Medium-PAP 245.24+7.63 ** 34.76+1.97 ** 2.69+0.12 **
High-PAP 251.58+15.08 *# 32.50+1.83 *# 2.69+0.25 **

Note: Compared with control group, *P<0.05; compared with model group, “P<0.05; compared with Low-PAP group, “P<0.05.

2.2 FEE S RASTEREKIE 21 i ok B BT A AR AR AR T A5 O 22 M HEUGAMEGE TR, TCRH WA o AL R U/ MATER
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el 322%  Low-PAP 2 Medium-PAP 2 il High-PAP 1 KRR & 1,

FFIETE A ANES A B R AR st . BeAh, X R ZH R B Lk
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B 1 ZHKRMFFREFIBRAE HE Z(400x )
Fig. 1 HE staining of liver and spleen of rats in each group (400x)

2 FHKXFRK Hb F1 EPO 7k F
Table 2 Hb and EPO levels of rats in each group

Groups Hb (g/L) EPO (IU/L)

Control 159.54+7.24 14.87+0.59

Model 139.35+8.41 * 9.42+0.76 *
Low-PAP 149.66+12.65 ** 11.12£1.11 *#
Medium-PAP 148.58+8.44 ** 11.98+0.74 **
High-PAP 154.80+9.20 “@ 12.98+0.73 **

Note: Compared with control group, *P<0.05; compared with model group, *P<0.05; compared with Low-PAP group, P<0.05.

2.3 BE SRR MK R Hb F1 EPO RIS IGIT 4 JAUG AR BRAY STKF A7 i 25 22 5 (P<0.001)
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& (P<0.05), SHIRIZAAALL, Low-PAP 41 Medium-PAP 1 /K- FHFHE(P<0.05), WK 2,

High-PAP 20 KB Hb F1 EPO /K- FE(P<0.05), W3R 2. 2.5 BRESEMITERS IR MK R &R A M1 Em

24 BESIIIHEMERMAR SI AN 30 358 5 G R T S e R 8 4 2 A B A IO AR I e



- 1030 -

IREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.6 MAR.2023

4_
*H&@
E3
—~ 37 o s
)
) I
£ % -
5 27
]
w2 14
0= T
> S R R R
c’é\(\ ob 3 L e &IQY’ g?’
S @o&e Q;\%
2 BAKRK SIKF

Fig. 2 Sl levels of rats in each group
Note: Compared with control group, *P<0.05; compared with model
group, “P<0.05; compared with Low-PAP group, ¥P<0.05; compared with
Medium-PAP group, P<0.05.
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411 High-PAP 21 A B TFR 25 11 A4S 3235 1 FRAIK (P<0.
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Fig. 3 Transmission electron microscope observation of the ultrastructure of liver and spleen mitochondria of rats in each group (20000x)

% 3 RAKXRHIME SOD,CAT GSH-PX 1 MDA 7k F
Table 3 Serum SOD, CAT, GSH-PX and MDA levels of rats in each group

Groups SOD (U/L) CAT (U/L) GSH-PX (U/L) MDA (nmol/L)
Control 181.48+12.15 22.752.32 817.55+71.25 2.3320.10
Model 116.77+11.44 * 11.440.85 * 5542244983 * 5.62+0.40 *
Low-PAP 134.45+9.46 ** 12.79+1.41 ** 630.51257.76 ** 3.9240.42 **
Medium-PAP 143.04+10.70 #< 15.07+0.90 *# 665.53+78.87 *# 3.35+0.31 **
High-PAP 152.29+13.45 #4@ 16.76+1.13 e 739.39+477.82 *#@ 2.7240.3] e

Note: Compared with control group, *P<0.05; compared with model group, “P<0.05; compared with Low-PAP group, “P<0.05; compared with

Medium-PAP group, ®P<0.05.
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Fig.4 Expression levels of TFR protein in bone marrow of rats in each

group
Note: Compared with control group, *P<0.05; compared with model
group, “P<0.05; compared with Low-PAP group, P<0.05;
compared with Medium-PAP group, “P<0.05.
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