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Abstract: 

Widely used in traditional medicine, sheep placenta extract (SPE) is known for its physiological effects such as wound healing,
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measuring the aging index parameters such as skin glossiness, spine lordosis, and kyphosis, it was found that the treatment of SPE
lowered the aging index. In addition, we found that biochemical parameters such as lactic acid, glucose, ketone bodies, free fatty acids,
tumor necrosis factor-alpha (TNF-?), and interleukin 6 (IL-6) were not changed in the experimental group treated with SPE for 13
weeks. Finally, we found that lipid peroxidation (LPO) was decreased, while the activities of catalase and superoxide dismutase (SOD)
were significantly increased in the brain tissues of SPE-treated male and female mice. Supplementation of SPE lowered the oxidative
stress caused by the aging process in mice without toxicity and decreased the aging index, suggesting the value of SPE as an effective
antiaging treatment.
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Abstract: Widely used in traditional medicine, sheep placenta extract (SPE) is known for its physiolog-
ical effects such as wound healing, antioxidant, and anti-inflammatory properties. However, the effect
of SPE on antiaging is still unclear. In this study, we investigated the effect of SPE on aging through
the senescence-accelerated mouse prone 8 (SAMP8) strain. We designed an experiment using both
male and female mice randomly divided into 4 groups (n = 10) as follows: Group A—control group;
Group B—low-dose SPE (61.5 mg/kg BW/day); Group C—medium-dose SPE (123 mg/kg BW/day);
and Group D—high-dose SPE (184.5 mg/kg BW/day). As a result of measuring the aging index
parameters such as skin glossiness, spine lordosis, and kyphosis, it was found that the treatment
of SPE lowered the aging index. In addition, we found that biochemical parameters such as lactic
acid, glucose, ketone bodies, free fatty acids, tumor necrosis factor-alpha (TNF-α), and interleukin
6 (IL-6) were not changed in the experimental group treated with SPE for 13 weeks. Finally, we
found that lipid peroxidation (LPO) was decreased, while the activities of catalase and superoxide
dismutase (SOD) were significantly increased in the brain tissues of SPE-treated male and female
mice. Supplementation of SPE lowered the oxidative stress caused by the aging process in mice
without toxicity and decreased the aging index, suggesting the value of SPE as an effective antiaging
treatment.

Keywords: antiaging; sheep placenta; antioxidant; SAMP8; histology

1. Introduction

The placenta joins the fetus to the mother and functions as a means of transport to
transfer nutrients such as glucose, amino acids, fatty acids, vitamins, and other minerals
essential for fetus growth and development [1]. The nutrients supplied by the placenta
may be retained after the birth of the fetus [2,3]. Collagen, elastin, laminin, vitamins, trace
minerals, nucleic acids, amino acids, peptides, cytokines, and growth factors have all been
identified in human placental extracts [4–7].

With its high nutritional content and biologically active components, the placenta
has historically been valued as a traditional folk medicine in China and other areas of the
world. Placentophagy has a long history and has been practiced in many regions of the
world. However, few scientific studies of the medicinal value of placental extract have
been conducted [8]. Dried human placenta, also known as “Zi He Che”, was used in
sixteenth-century China as a cure for impotence and for infertility, liver, and kidney issues,
according to Li Shizen’s “Compendium of Materia Medica” [9]. It was also used to boost
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energy and stamina. The Araucanian Indians of Argentina use dried umbilical cord ground
into powder to heal sick children. The Kol tribe in Central India consumes the placenta to
enhance reproductive function [10].

In mainland China, since the Tang dynasty, practitioners of traditional Chinese
medicine (TCM) have valued the placenta as a transitory organ that sustains the growth
and development of a fetus in utero [11]. TCM practitioners have used the placenta to
reduce mental tension and anxiety, enrich the blood, tonify Qi, increase essences, reduce
fatigue and spasm, and detoxify the body [12]. In recent times, increased interest in the
pharmacological effects and therapeutic value of the human placenta has led to more
scientific studies, as well as increased usage in clinical settings [13].

Placenta treatment is now used for a variety of conditions, including adrenocortical hy-
pofunction, lumbago, compromised immunity, infertility, depression, lack of lactation, and
hair loss, as well as for antiaging purposes [9]. Within conventional medicine, practitioners
are increasingly acknowledging the effectiveness of human placenta treatment, although
restricted availability has prevented its widespread use to date. The benefits of treatment
with sheep placenta (SP) extract include blood and skin nourishment, sedation effects, and
increased longevity [14]. SP extract is one of the best medications for boosting essential
vitality. Practitioners favor the use of sheep placenta because it shares the same nutritional
composition and pharmacological properties as the human placenta [15]. However, fatigue
in mice was also relieved by preparations made from goat placenta [16]. SP extract (SPE)
is rich in tiny molecular peptides, nucleic acids, enzymes, amino acids, growth factors,
collagen, and other active ingredients that may boost immunity, and reduce the effects of
hypoxia [17].

The senescence-accelerated mouse (SAM) is a naturally occurring experimental mouse
breed that exhibits early aging characteristics such as senile amyloidosis, senile osteoporosis,
cataracts, a suppressed immune system, and deficiencies in learning and memory [18,19].
Breeders have developed a number of senescence-prone (SAMP) and senescence-resistant
(SAMR) lines. Due to the early onset of brain shrinkage, which is accompanied by learning
and/or memory impairment and affective disturbances, SAMP8 is a commonly utilized
strain, particularly in dementia- and aging-related studies [20]. The longevity of SAMP8 is
roughly half that of SAMR1 [21].

Integrative biological medicine is important for managing and restoring health and
fitness. Placental extracts that still retain active components may promote rejuvenation,
revitalization, and the restoration of youth and vitality by delaying aging processes. The
placental extract is a powerful therapeutic agent with effective regeneration abilities that
counter the aging process. In the present study, we evaluated the antiaging effect of SPE in
SAMP8 mice.

2. Materials and Methods
2.1. Animals

We kept animals in transparent plastic cages of 30(W) × 20(D) × 10(H) cm3 in a
dust-free automatic control room. We maintained room temperature at 22 ± 2 ◦C, with
a relative humidity of 65 ± 5%. We controlled the light cycle using an automatic timer,
with daily light and dark periods from 07:00 to 19:00 and 19:00 to 07:00 h, respectively. We
provided animals with food and water ad libitum.

2.2. Sheep Placenta Extract Preparation and Dosage

For our experimental samples, we used dried sheep placenta powder provided by
Zhenyuebo International Co., Ltd., produced from the placentas of Ujimqin sheep from
Inner Mongolia, manufactured by East Ujimqin Banner Yueyi Biotechnology Co., Ltd.,
Inner Mongolia, China.

We determined dose conversion using the experimental evaluation method of the
Ministry of Health and Welfare. First, we determined the recommended daily human
intake per kilogram of body weight. We then expanded the recommended human dose by
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a factor of 12.3 to obtain the dose for mice in the medium-dose group. We then multiplied
this dose by a factor of 0.5 for the low-dose group, and by 1.5 for the high-dose group.

Low-dose group (0.5 times)
For this group, we first calculated the recommended daily intake of human adults as

600 mg/60 kg BW/day × 1/2 = 5 mg/kg BW/day. We then calculated daily intake for mice based
on the proportion of their body weight, as follows: 5 mg/kg BW/day × 12.3 = 61.5 mg/kg BW/day.

Medium-dose group (1 time)
For this group, we first calculated the recommended daily intake of human adults as

600 mg/60 kg BW/day × 1 = 10 mg/kg BW/day. We then calculated daily intake for mice based on
the proportion of their body weight, as follows: 10 mg/kg BW/day × 12.3 = 123 mg/kg BW/day.

High-dose group (1.5 times)
For this group, we first calculated the recommended daily intake of human adults as

600 mg/60 kg BW/day × 1.5 = 15 mg/kg BW/day. We then calculated daily intake for mice based on
the proportion of their body weight, as follows: 15 mg/kg BW/day × 12.3 = 184.5 mg/kg BW/day.

2.3. Experimental Animal Grouping

We used 3-month-old male and female SAMP8 mice as our experimental animals,
and we randomly divided them into one control group and three experimental groups
(low, medium, and high doses) with 10 mice in each group (n = 10), and 80 mice in total.
For both male and female animals, Group A was the control group, Group B was the
low-dose SPE group (61.5 mg/kg BW/day), Group C was the medium-dose SPE group
(123 mg/kg BW/day), and Group D was the high-dose SPE group (184.5 mg/kg BW/day).
We obtained approval for our animal experiment procedures from the Institutional Animal
Care and Use Committee (IACUC) of Providence University (Approval No: 20201218 A008).

At the end of the treatment, we euthanized all mice using 95% CO2. We then collected
blood and separated serum using centrifugation. This was then stored at −80 ◦C. We
collected and weighed organs such as the liver, lung, heart, kidney, adipose tissue, and
skeletal muscles, and stored them at −80 ◦C. We stored small portions of vital organ tissue
sections in formalin for histological analysis. We used brain tissue to estimate LPO, catalase
activities, and SOD activities.

2.4. Aging Index

We included behavioral aspects in the evaluation items of the aging index. For 30 s, we
observed the reactivity of mice (reactivity) and also their escape response (passivity) following
pinching of the skin on the nape of the neck. We also noted appearance aspects such as the
glossiness of the skin (glossiness) and its roughness (coarseness), as well as any loss of hair
(hair loss). We also sought to identify any skin ulceration (ulcer). With regard to animal
eyes (eyes), we looked for mucositis around the eyes or edema of the eyelid (periophthalmic
lesion). We also inspected animals using touch to assess any changes in spine lordokyphosis
(lordokyphosis). We assessed each evaluation item by means of 5 grades, namely, 0, 1, 2, 3,
and 4. The higher the score, the more serious the aging phenomenon observed.

2.5. Serum Biochemical Parameters Analysis

After 13 weeks of SPE treatment, we anesthetized all the mice and collected their
blood. We then separated serum to analyze various biochemical parameters using an
autoanalyzer (Hitachi 7060, Hitachi, Tokyo, Japan). These biochemical parameters were
as follows: glucose, total protein, albumin, triglyceride, total cholesterol, HDL, LDL, AST,
ALT, BUN, creatinine, sodium, potassium, uric acid, creatine kinase, ketones, free fatty
acids, IL-6, and TNF-α.

2.6. Histological Analysis

We collected the liver, heart, lung, kidney, and brain from all the treatment groups.
We carried out hematoxylin and eosin (H&E) staining on the collected organs, following
previously reported methods [22].
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2.7. Statistical Analysis

We analyzed the data obtained using the SPSS statistical software package. We sub-
jected the experimental data to a one-way analysis of variance (one-way ANOVA) to
identify differences between multiple groups. To compare the differences between groups,
we used Duncan’s multiple-range test. A significant difference was indicated when p < 0.05.

3. Results
3.1. Effects of SPE on Food Intake, Water Intake, Body Weight, and Organ Weight of SAMP8 Mice

Tables 1 and 2 show the effects of feeding 3-month-old SAMP8 mice with SPE in
terms of changes in body weight, food intake, and water intake for male and female
animals, respectively. For groups of both sexes, we found no significant changes in body
weight, food intake, and water intake after the administration of SPE. Tables 3 and 4 show
weight changes in the brain, heart, liver, spleen, lung, and kidney of male and female mice,
respectively. We found no significant changes in organ weights in the animal groups that
received SPE treatment.

Table 1. Effects of SPE treatment on body weight, food intake, and water intake in male SAMP8 mice.

Group
Body Weight (g) Food Intake

(g/Day)
Water Intake

(mL/Day)

Initial Final Gain

A 29.81 ± 0.58 31.49 ± 2.02 1.69 ± 0.43 4.61 ± 0.08 6.54 ± 0.09
B 30.24 ± 0.67 32.01 ± 0.65 1.70 ± 0.56 4.73 ± 0.10 6.93 ± 0.14
C 29.52 ± 0.67 32.76 ± 0.63 2.80 ± 0.52 4.74 ± 0.08 6.65 ± 0.14
D 29.68 ± 0.85 30.76 ± 0.80 1.08 ± 0.31 4.87 ± 0.03 6.95 ± 0.14

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA.

Table 2. Effects of SPE treatment on body weight, food intake, and water intake in female SAMP8 mice.

Group
Body Weight (g) Food Intake

(g/Day)
Water Intake

(mL/Day)

Initial Final Gain

A 25.58 ± 0.53 26.73 ± 0.54 1.16 ± 0.24 4.28 ± 0.09 5.01 ± 0.10
B 25.85 ± 0.57 27.39 ± 0.43 1.59 ± 0.62 4.08 ± 0.09 5.00 ± 0.06
C 25.80 ± 0.55 27.17 ± 0.56 1.23 ± 0.27 4.16 ± 0.08 5.04 ± 0.04
D 25.55 ± 0.42 27.36 ± 0.50 1.82 ± 0.49 4.34 ± 0.09 5.18 ± 0.06

Group A—control group, Group B—low dose SPE (61.5 mg/kg BW/day), Group C—medium dose SPE
(123 mg/kg BW/day), and Group D—high dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA.

Table 3. Effects of SPE treatment on organ weights of male SAMP8 mice.

Group
Relative Organ Weights (g/100 g Body Weight)

Brain Heart Liver Spleen Lung Kidney

A 1.41 ± 0.03 0.63 ± 0.02 4.46 ± 0.14 0.29 ± 0.03 0.67 ± 0.02 1.60 ± 0.04
B 1.38 ± 0.04 0.61 ± 0.02 4.58 ± 0.07 0.33 ± 0.04 0.66 ± 0.01 1.62 ± 0.04
C 1.30 ± 0.04 0.58 ± 0.02 4.40 ± 0.14 0.27 ± 0.02 0.66 ± 0.07 1.67 ± 0.11
D 1.42 ± 0.03 0.63 ± 0.01 4.81 ± 0.10 0.32 ± 0.02 0.72 ± 0.04 1.75 ± 0.06

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA.
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Table 4. Effects of SPE treatment on organ weights of male SAMP8 mice.

Group
Relative Organ Weights (g/100 g Body Weight)

Brain Heart Liver Spleen Lung Kidney

A 1.56 ± 0.06 0.65 ± 0.01 4.98 ± 0.11 0.42 ± 0.02 0.82 ± 0.02 1.42 ± 0.06
B 1.58 ± 0.07 0.60 ± 0.02 4.66 ± 0.14 0.42 ± 0.03 0.79 ± 0.04 1.40 ± 0.03
C 1.55 ± 0.07 0.62 ± 0.02 4.65 ± 0.15 0.37 ± 0.01 0.77 ± 0.02 1.42 ± 0.02
D 1.61 ± 0.08 0.59 ± 0.02 4.57 ± 0.13 0.40 ± 0.02 0.86 ± 0.05 1.38 ± 0.04

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA.

3.2. Effect of SPE on Aging Index of Senescence-Accelerated Mice

Tables 5 and 6 show the effects of SPE administration on aging index assessment scores
after 10 weeks for male and female mice, respectively. The skin glossiness, spinal curvature,
and total aging index assessment scores were significantly lower for mice in the treatment
groups (p < 0.05) compared with animals in the control group. SPE treatment produced the
same effects in both male and female mice.

Table 5. Effects of SPE administration on aging index assessment scores of male SAMP8 mice.

Group A B C D

Behavior
Reactivity 0.10 ± 0.10 0.00 ± 0.00 0.11 ± 0.11 0.00 ± 0.00
Passivity 0.40 ± 0.16 0.11 ± 0.11 0.22 ± 0.15 0.00 ± 0.00

Skin
Glossiness 1.60 ± 0.16 a 1.00 ± 0.00 b 0.78 ± 0.15 b 0.67 ± 0.17 b

Coarseness 1.30 ± 0.15 1.67 ± 0.17 1.44 ± 0.18 1.44 ± 0.18
Hair loss 1.50 ± 0.22 1.44 ± 0.18 1.22 ± 0.15 1.44 ± 0.18
Ulcer 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

Eyes
Periophthalmic lesion 0.20 ± 0.13 0.11 ± 0.11 0.00 ± 0.00 0.11 ± 0.11

Spine
Lordokyphosis 1.60 ± 0.16 a 1.00 ± 0.00 b 1.00 ± 0.00 b 1.00 ± 0.00 b

Total 6.70 ± 0.26 a 5.33 ± 0.24 b 4.78 ± 0.32 b 4.67 ± 0.17 b

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA. Groups with different letters indicate significant differences
among each group (p < 0.05).

Table 6. Effects of SPE administration on aging index assessment scores of female SAMP8 mice.

Group A B C D

Behavior
Reactivity 0.78 ± 0.22 0.78 ± 0.22 0.56 ± 0.18 0.67 ± 0.17
Passivity 1.11 ± 0.11 0.78 ± 0.15 0.89 ± 0.11 0.56 ± 0.24

Skin
Glossiness 0.89 ± 0.11 0.33 ± 0.17 0.56 ± 0.18 0.67 ± 0.17
Coarseness 0.78 ± 0.15 0.56 ± 0.18 0.89 ± 0.11 0.67 ± 0.24
Hair loss 0.78 ± 0.22 0.67 ± 0.24 0.67 ± 0.17 0.67 ± 0.17
Ulcer 0.44 ± 0.18 0.56 ± 0.18 0.11 ± 0.11 0.22 ± 0.15

Eyes
Periophthalmic lesion 0.78 ± 0.22 0.78 ± 0.15 0.44 ± 0.18 0.67 ± 0.24

Spine
Lordokyphosis 1.00 ± 0.00 a 0.78 ± 0.15 ab 0.56 ± 0.18 b 0.44 ± 0.18 b

Total 6.56 ± 0.18 a 5.22±0.32 b 4.67 ± 0.17 b 4.56 ± 0.18 b

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA. Groups with different letters indicate significant differences
among each group (p < 0.05).
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3.3. Effects of SPE on Serum Biochemical Parameters

Tables 7 and 8 show the effects of SPE on the serum biochemical parameters glucose,
total protein, albumin, triglyceride, total cholesterol, HDL, LDL, AST, ALT, BUN, creatinine,
sodium, potassium, uric acid, creatine kinase, ketones, free fatty acids, IL-6, and TNF-α in
male and female SAMP8 mice, respectively. For mice of both sexes, we found no significant
changes between the treatment groups after SPE administration for 13 weeks.

Table 7. Effects of SPE on serum biochemical parameters of male SAP8 mice.

Group A B C D

Glucose (mg/dL) 112.02 ± 0.99 109.56 ± 1.22 114.21 ± 0.64 109.86 ± 1.95
Total protein (g/dL) 5.29 ± 0.05 5.40 ± 0.06 5.38 ± 0.07 5.36 ± 0.03
Albumin (g/dL) 2.95 ± 0.11 3.12 ± 0.08 3.06 ± 0.06 2.88 ± 0.08
Triglyceride (mg/dL) 108.65 ± 0.56 103.41 ± 0.54 104.43 ± 1.95 106.41 ± 0.11
Total cholesterol (mg/dL) 116.48 ± 1.81 114.91 ± 2.64 118.00 ± 2.99 115.49 ± 1.83
HDL (mg/dL) 53.57 ± 1.65 54.22 ± 1.72 56.35 ± 1.53 56.21 ± 1.03
LDL (mg/dL) 7.20 ± 0.14 7.06 ± 0.13 7.24 ± 0.09 7.29 ± 0.15
AST (U/L) 89.14 ± 0.75 87.06 ± 0.86 88.87 ± 0.42 88.09 ± 0.38
ALT (U/L) 59.51 ± 0.91 61.05 ± 0.87 59.49 ± 0.64 59.57 ± 0.42
BUN (mg/dL) 25.91 ± 1.22 26.81 ± 0.39 26.99 ± 0.46 27.72 ± 0.70
Creatinine (mg/dL) 0.30 ± 0.02 0.32 ± 0.01 0.29 ± 0.02 0.33 ± 0.02
Sodium (mg/dL) 6.46 ± 0.10 6.77 ± 0.11 6.52 ± 0.13 6.68 ± 0.08
Potassium (mg/dL) 7.71 ± 0.13 7.94 ± 0.12 7.86 ± 0.10 7.75 ± 0.15
Uric acid (mg/dL) 4.41 ± 0.05 4.38 ± 0.08 4.54 ± 0.07 4.57 ± 0.08
Creatine kinase (U/L) 260.52 ± 2.26 259.76 ± 3.23 264.30 ± 1.75 262.96 ± 1.88
Ketones (mmol/L) 0.66 ± 0.04 0.65 ± 0.02 0.68 ± 0.04 0.62 ± 0.07
Free fatty acids (mmol/L) 0.72 ± 0.08 0.79 ± 0.02 0.76 ± 0.01 0.73 ± 0.04
IL-6 (pg/mL) <1.5 <1.5 <1.5 <1.5
TNF-α (pg/mL) <0.106 <0.106 <0.106 <0.106

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA.

Table 8. Effects of SPE on serum biochemical parameters of female SAP8 mice.

Group A B C D

Glucose (mg/dL) 116.12 ± 1.43 115.66 ± 1.15 113.40 ± 1.84 114.51 ± 2.01
Total Protein (g/dL) 5.36 ± 0.02 5.46 ± 0.11 5.35 ± 0.04 5.37 ± 0.02
Albumin (g/dL) 3.02 ± 0.04 2.93 ± 0.07 3.09 ± 0.11 2.90 ± 0.08
Triglyceride (mg/dL) 101.27 ± 1.66 103.22 ± 0.68 103.18 ± 1.00 104.65 ± 0.78
Total cholesterol (mg/dL) 117.99 ± 2.10 120.29 ± 2.20 116.88 ± 1.96 120.43 ± 2.39
HDL (mg/dL) 55.14 ± 2.03 54.16 ± 1.84 56.99 ± 1.13 57.03 ± 1.70
LDL (mg/dL) 7.36 ± 0.11 7.28 ± 0.12 7.22 ± 0.16 7.42 ± 0.09
AST (U/L) 88.94 ± 0.51 88.33 ± 0.33 87.36 ± 0.55 88.09 ± 0.63
ALT (U/L) 59.33 ± 0.97 61.31 ± 1.18 60.41 ± 0.50 58.87 ± 1.38
BUN (mg/dL) 27.98 ± 0.46 28.18 ± 0.47 25.62 ± 1.38 28.07 ± 0.73
Creatinine (mg/dL) 0.31 ± 0.01 0.28 ± 0.02 0.30 ± 0.01 0.33 ± 0.03
Sodium (mg/dL) 6.59 ± 0.21 6.64 ± 0.18 6.67 ± 0.11 6.75 ± 0.19
Potassium (mg/dL) 7.89 ± 0.10 7.83 ± 0.07 7.75 ± 0.09 7.79 ± 0.11
Uric acid (mg/dl) 4.64 ± 0.04 4.56 ± 0.07 4.73 ± 0.10 4.68 ± 0.02
Creatine kinase (U/L) 259.32 ± 1.10 262.86 ± 0.71 261.66 ± 0.63 260.96 ± 1.10
Ketone (mmol/L) 0.72 ± 0.07 0.69 ± 0.05 0.67 ± 0.04 0.70 ± 0.06
Free fatty acids (mmol/L) 0.73 ± 0.03 0.70 ± 0.06 0.76 ± 0.03 0.74 ± 0.02
IL-6 (pg/mL) <1.5 <1.5 <1.5 <1.5
TNF-α (pg/mL) <0.106 <0.106 <0.106 <0.106

Group A—control group, Group B—low-dose SPE (61.5 mg/kg BW/day), Group C—medium-dose SPE
(123 mg/kg BW/day), and Group D—high-dose SPE (184.5 mg/kg BW/day). Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA.
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3.4. Effects of SPE on SOD Activities, Catalase Activities, and Lipid Peroxidation in Aging Mice

We quantified lipid peroxidation, SOD activities, and catalase activities in the brain
tissues of male and female SAMP8 mice, as shown in Figure 1. For aging mice of both
sexes, SPE treatment significantly reduced TBARS content (p < 0.05). At the same time, the
activities of cellular antioxidant enzymes SOD and catalase significantly (p < 0.05) increased
after SPE treatment in both male and female aging mice.

Figure 1. Effects of SPE treatment on SOD activities, catalase activities, and LPO in brain tissues
of SAMP8 mice. (A) Male SAMP8 mice. (B) Female SAMP8 mice. Data are expressed as the
mean ± SEM and analyzed by one-way ANOVA. Groups with different letters indicate significant
differences among each group (p < 0.05).

3.5. Effects of SPE on Histology of Vital Organs in Aging Mice

Figures 2 and 3 show the effects of SPE treatment on changes in the histology of vital
organs such as the brain, heart, kidney, liver, and lung in male and female mice, respectively.
We found that a higher dose of SPE (184.5 mg/kg BW) administration to aging mice of
either sex did not result in any significant structural changes in these vital organs. All
organs displayed normal morphological architecture in the SPE-treated groups.
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4. Discussion

Practitioners of traditional and folk medicine have used the placenta to treat a wide
range of ailments. Along with its medicinal uses, it has also been used as an anesthetic in
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various clinical settings, including internal medicine, general surgery, ENT, ophthalmology,
orthopedic surgery, plastic surgery, dermatology, obstetrics, and gynecology [9]. The
main amino acids in SPE are glutamic acid, aspartic acid, lysine, and leucine. Eight
essential amino acids constitute 31.20 g/100 g of SPE or 39.48 percent of total amino acids.
Additionally, several cytokines and growth factors present in placenta extract contribute to
their pharmacological activities [23].

Reactive oxygen species (ROS), which cause oxidative damage and lipid peroxidative
injury, are produced throughout the aging process [24]. Free radicals and their metabolic
byproducts must be removed by enzymes of antioxidant systems. The key enzymes
in antioxidant systems are SOD and catalase [25]. Superoxide anion free radicals and
hydrogen ions are dismutated into H2O2 and O2 by the antioxidant enzyme SOD, which is
crucial for cleaning up free radicals [26]. Catalase eliminates oxidative risks by accelerating
the synthesis of H2O and O2 from H2O2. One of the byproducts of lipid peroxidation
is TBARS. During the aging process, TBARS levels increase [27]. In this study, we used
these three defining indices to assess the antioxidant mechanism of SPE. We found that
in SAMP8 mice, SOD and catalase activities decreased and the level of TBARS increased;
however, SPE treatment for 13 weeks increased SOD and catalase antioxidant enzyme
activities and lowered TABRAS levels in brain tissue. Antiaging processes may include
regulating the activity of these antioxidant enzymes. There is strong evidence to support
the original free radical hypothesis of aging, which states that free radical damage caused
by numerous endogenous ROS is related to aging but is most likely the cause of it. Uracil,
tyrosine, phenylalanine, and tryptophan are the main antioxidant substances found in
placenta extract. These elements are responsible for 59% of PE’s anti-oxidative actions.
Freeze-dried placenta powder delays D-galactose-induced aging in female KM mice by
improving immunity and reducing LPO in the brain [28], which is in line with our present
findings. Preparations from deer fetuses and placenta produce an antiaging effect by
reducing monoamine oxidase activities in the brain and liver and lipofuscin activities in
the heart and brain of aging rats [29].

High doses (1000 mg/kg) of swine placenta extract powder administered for 28 days
do not produce any adverse effects in rats. Male and female rats treated with swine placenta
powder showed no changes in hematological parameters and no changes to vital organs
and tissues including the kidneys, heart, lung, liver, spleen, brain, adrenals, epididymides,
prostate, seminal vesicles, thymus, testes, or ovaries. Uterus histology and organ weights
were also unaffected [30]. In our study, we checked both male and female SAMP8 mice
every day for symptoms of toxicity and death. In addition, we periodically checked the
body weight, food and water consumption, and physical and visual health of the animals.
We also carried out regular urinalysis and performed clinical biochemistry assessments of
blood and plasma samples. We found that a higher dose of SPE (184.5 mg/kg BW) did
not induce any changes in serum biochemical parameters or any histological changes in
vital organs. This is in line with the previous findings and suggests that SPE is safe for
human consumption.

Manufacturers employ a variety of techniques to produce placental extracts using
raw materials from human, bovine, and porcine placentas. As a result, the components of
placental extracts can be quite complex and may widely vary between products. Placen-
tal extracts include N-acetylneuraminic acid, glucosamine, omega-3 fatty acids, various
fatty acids, and many other amino acids and nucleotides that have antioxidative or anti-
inflammatory and wound-healing activities [31–33]. We postulated that most of these
compounds/molecules would also be present in our sheep placenta extract. However, we
were unable to validate the crucial elements and signaling pathways important for the
prevention of aging. More research is needed to understand the molecular mechanism
underpinning the antiaging activity of SPE, and this may be a challenging task.

As well as the aging index, serum biochemical parameters might be used as an indica-
tor of aging. The liver function markers, ALT and AST, and the kidney function markers,
creatinine and uric acid, are key indicators of tissue damage during the aging process [34].
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However, in our study, these biochemical parameters did not significantly change after SPE
administration. Inflammation plays a key role in the process of senescence [35]. Levels of
cytokine IL-6 increase in elderly individuals, in comparison with young people, but levels
of IL-1β and TNF-α do not increase [36]. In our study, we found no significant changes in
levels of IL-6 or TNF-α.

In this study, we investigated the effect of different doses of SPE for 13 weeks on male
and female SAMP8 in terms of the aging index, serum biochemical levels, and antioxidant
status. We found that medium and high doses of sheep placenta reduced the appearance
changes in aging, lowered levels of brain lipid peroxides, and increased SOD and catalase
activities, thereby enhancing the antioxidant capacity of the body and helping to reduce
the damage of oxidative stress, with the overall effect of delaying the aging process. SPE
is rich in peptides and amino acids, whose strong antioxidant activities might contribute
to antiaging effects. However, further characterization and molecular studies of SPE are
needed to better understand its antiaging effects. In conclusion, SPE supplementation
reduces the aging index and lowers the oxidative stress caused by the aging process
in male and female mice, without toxicity, suggesting the value of SPE as an effective
antiaging treatment.
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