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ABSTRACT Objective: To find an appropriate experimental method for detecting folic acid in tissues, we selected the method of
chemiluminescence (CL) and explored different pretreatments of folic acid. Furthermore, we also explored the application of this method
in folic acid deficiency mice model. Methods: The folic acid content in tissues was detected by chemiluminescence method. Firstly, a cer-
tain amount of tissues were put into a suitable buffer. After homogenizing, the samples were treated by ultrasound or boiling. The super-
natant samples were obtained after centrifugation. The samples were determined by the Accessll analyisis platform after the establishment
of curvature and quality control. In this method, we investigated the optimal conditions for detecting folic acid in tissues by different
buffer treatments (including PBS, Lysis and Tris-base salt solution) and different treatment conditions (including boiling time, sample
processing time, etc.). Using this method, we detection of folic acid content of various tissues in the folic acid-deficienct mouse model.
Results: Liver tissues of male mice were selected and pretreated with PBS, Lysis and Tris-base salt solution respectively. The results
showed that under the same treatment conditions, without boiling, the folic acid content in Tris-base salt solution group (38.72 ng/mg)
was the highest than in PBS (15.68 ng/mg) and Lysis (11.9 ng/mg) suggesting that Tris-base salt solution may contribute to the stability of
folic acid and prevent its degradation. Meanwhile, we investigated the effect of boiling on folic acid concentration. The results showed
that under the same pretreatment (such as Tris-base), the content of folic acid gradually decreased with the prolongation of boiling time,

with no boiling of 38.72 ng/mg, boiling for 1 minute of 36.36 ng/mg, boiling for 3 minutes of 33.28 ng/mg, boiling for 5 minutes of 30.72
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ng/mg. In addition, we also evaluated the repeatability and stability of folic acid test results. The results showed that the repeatability of
folic acid test was good under the condition of no boiling, but the stability would gradually decrease with time. Therefore, we used
Tris-base salt solution for pretreatment, under the condition of non-boiling and immediate detection to reduce the error caused by sample
preprocessing. Folic acid content in tissues of folic acid deficient mice was determined by this method. The results showed that folic acid
content in tissues of folic acid deficient mice was significantly lower than that of normal mice, with 18.81 ng/mg decreasing to 8.46
ng/mg of liver, 0.37 ng/mg decreasing to 0.19 ng/mg of brain, 1.53 ng/mg decreasing to 0.26 ng/mg of spleen, 0.47 ng/mg decreasing to
0.13 ng/mg of lung, 2 ng/mg decreasing to 0.9 ng/mg of kindey, 0.33 ng/mg decreasing to 0.06 ng/mg of heart, indicating that folic acid
in diet was the main source of folic acid in vivo and folic acid deficiency may cause folic acid metabolism abnormalities in a variety of
tissue. Conclusions: The chemiluminescence method detected tissue folic acid is optimized to pretreat with Tris-base salt solution, and
the condition is not boiling, and the samples are detected immediately. Using the method, we detected the tissue of folic acid-deficient

mouse model and found that low folic acid diet can significantly reduce the folic acid content in various tissues, which may have a poten-

tial impact on growth and development.
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Table 1 Comparison of the results of folic acid pretreatment between the pre-processing of Tris-base and Lysis and PBS (x* sd )

Pretreatment conditions Tris-base(ng/mg) PBS(ng/mg) Lysis(ng/mg)
Not boiling 38.72+ 0.05 15.68% 0.06 11.9+ 0.04
Boiling 1 min 36.36x 0.06° 15.4% 0.06* 11.02+ 0.06*
Boiling 3 min 33.28+ 0.08° 14.64% 0.07° 9.1+ 0.05°
Boiling 5 min 30.72+ 0.11° 13.36% 0.09° 8.8+ 0.09°

Note: a, P<0.05 Boiling Imin group compared with Not boiling; b, P<0.05 Boiling 3 min group compared with Not boiling; ¢, P<0.05 Boiling 5 min

group compared with Not boiling.

% 2 Buffer BTAMEREAER R MBS LR (¢ sd)
Table 2 Repeatability comparison of different batches of Buffer pre-processing (x+ sd)

Tris-base pre-processing

Pretreatment conditions

Sample 1st(ng/mg) Sample 2nd(ng/mg)
Not boiling 38.72+ 0.04 38.94+ 0.06
Boiling 1 min 36.36x 0.05° 36.06+ 0.04*
Boiling 3 min 33.28% 0.08° 33.19% 0.06°
Boiling 5 min 30.72+ 0.06° 31.43% 0.09°

Note: a, P<0.05 Boiling 1 min group compared with Not boiling; b, P<0.05 Boiling 3 min group compared with Not boiling; ¢, P<0.05 Boiling 5 min

group compared with Not boiling.

3 3B

AWFFEFA TR SO CTEAG TN 2H 2T i R 35 &k AT
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% 3 Buffer B4R i) 7R [2) U £ A 18] & AOAR REHE LE B (x sd )

Table 3 Stability comparison of different time points for Buffer pre-processing(x+ sd )

Tris-base pre-processing

Pretreatment conditions

Supernatant(ng/mg) Supernatant after 2days(ng/mg)
Not boiling 38.72+ 0.04 15.84+ 0.05
Boiling 1 min 36.36+ 0.05a 32.12+ 0.04a
Boiling 3 min 33.28% 0.08° 29.16% 0.06°
Boiling 5 min 30.72+ 0.06° 27.82+ 0.08°

Note: a, P<0.05 Boiling 1 min group compared with Not boiling; b, P<0.05 Boiling 3 min group compared with Not boiling; ¢, P<0.05 Boiling 5 min
group compared with Not boiling.
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Fig.2 Folic acid content in the tissues between the deficiency group and the control group in the folic acid-deficient mouse model

con, control group; FD, folic acid-deficient group. *P<0.05, **P<0.01.
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