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Abstract: Nerve growth factor (NGF) can promote the development, differentiation and regeneration of neurons. Recently,
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in order to efficiently produce human NGF (hNGF) drugs with better efficacy, we created transgenic mice expressing hNGF
specifically in their salivary glands, and purified highly active hNGF protein from their saliva. Some studies reported that the
NGF secretion in mouse saliva is affected by gender and age. Here, in order to select hNGF transgenic mice with high NGF
secretion for saliva collection and hNGF purification, we divided transgenic mice into 4 groups, including 28-day-old young
males and females, 63-day-old adult males and females. We compared their saliva volume, total salivary protein amount,
salivary mNGF protein amount and salivary hNGF protein amount. The results showed that the saliva volume as well as
amounts of total salivary protein, salivary mNGF protein and salivary hNGF protein secreted by 63-day-old transgenic mice
were significantly higher than those secreted by sex-match 28-day-old transgenic mice, and the salivary hNGF protein amount
secreted by male transgenic mice at the age of 63 days was significantly higher than that of female transgenic mice at the same
age; Among 4 groups of mice, 63-day-old male transgenic mice secreted the highest salivary hNGF content, which was about
46 times higher than that secreted by the 28-day-old female transgenic mice. Therefore, 63-day-old male transgenic mice
should be selected for saliva collection and hNGF purification.

Keywords. transgenic mice, gender, age, human nerve growth factor, saliva
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Fig. 1

Identification of hNGF transgenic mice. (A) Analysis of EGFP expression in transgenic mice. (B) PCR

identification of transgenic founder mice. “TG” represents transgenic mice; “WT” represents wild-type; “M” represents

molecular markers;

“—" represents negative control using wild-type DNA as template; “+" represents positive control

using plasmid as template; N represents negative control using water as template and GAPDH was used as an internal

control gene.
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Fig. 2 Effects of gender and age on saliva volume of
hNGF transgenic mice. The amount of saliva collected in
transgenic mice within 20 min after anesthesia. In the
same gender but different ages, the marked “**”
represents the difference is extremely significant
(P<0.01), “*" represents the difference is significant
(P<0.05). No superscripts mean the difference is not
significant (P>0.05).
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Fig. 3 Effects of gender and age on total protein
secretion in saliva of hNGF transgenic mice. (A)
Concentration of total protein in saliva collected in
transgenic mice within 20 min after anesthesia. (B)
Content of total protein in saliva collected in transgenic
mice within 20 min after anesthesia. In the same gender
but different ages, the marked “**” represents the
difference is extremely significant (P<0.01), “*”
represents the difference is significant (P<0.05). No
superscripts mean the difference is not significant
(P>0.05).
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Fig. 4 Effects of gender and age on mNGF secretion in saliva of hNGF transgenic mice. (A) Concentration of mMNGF
in saliva collected in transgenic mice within 20 min after anesthesia. (B) Relative concentration of mNGF in saliva
collected in transgenic mice within 20 min after anesthesia. (C) Content of mNGF in saliva collected in transgenic mice
within 20 min after anesthesia. In the same gender but different ages, the marked “**” represents the difference is
extremely significant (P<0.01), “*” represents the difference is significant (P<0.05), no superscripts mean the difference
is not significant (P>0.05). At the same age but different genders, if there are no superscripts, the difference is not
significant (P>0.05), if there are different lowercase letters in superscripts, the difference is significant (P<0.05), if there
are different uppercase letters in superscripts, the difference is extremely significant (P<0.01).
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Fig. 5 Effects of gender and age on hNGF secretion in saliva of hNGF transgenic mice. (A) Concentration of hNGF in
saliva collected in transgenic mice within 20 min after anesthesia. (B) Relative concentration of hNGF in saliva
collected in transgenic mice within 20 min after anesthesia. (C) Content of hNGF in saliva collected in transgenic mice
within 20 min after anesthesia. In the same gender but different ages, the marked “**” represents the difference is
extremely significant (P<0.01), “*” represents the difference is significant (P<0.05), no superscripts mean the difference
is not significant (P>0.05). At the same age but different genders, if there are no superscripts, the difference is not
significant (P>0.05), if there are different lowercase letters in superscripts, the difference is significant (P<0.05), if there
are different uppercase letters in superscripts, the difference is extremely significant (P<0.01).
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