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[ Abstract]  Objective To validate and compare the functions of calcium supplementation and intestinal peristalsis
promotion between two brands of dairy products using zebrafish models. Methods Zebrafish embryos at 3 days post
fertilization (dpf) were selected and exposed to UHT (ultra heat treated) milk at O (blank control), 2.5, 5.0, and 10.0
mg/mL for 96 h. After treatment, zebrafish were stained with calcein and observed under a stereofluorescent microscope to
measure the fluorescence intensity of vertebrae. Zebrafish were also fed with Nile red at 5 dpf for 16 h, followed by a 24 h
exposure to the same concentrations of yogurt and lactobacillus beverage. Intestinal tract fluorescence was measured to
assess the ability of intestinal peristalsis promotion. Results UHT milk, yogurt, and lactobacillus beverage all increased

the zebrafish vertebrate fluorescent intensity and intestinal motility in a concentration-dependent manner. Compared with the
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blank control, 2 of the 6 types of UHT milk increased vertebrate fluorescent intensity; and 8 types of yogurt and

lactobacillus beverage significantly elevated intestinal motility, although yogurt was better than the lactobacillus beverage.

Conclusions The maximum tolerable concentration (MTC) of UHT milk, yogurt, and lactobacillus beverage is 10. 0 mg/

mL in zebrafish. These dairy products have the same functions in zebrafish as in humans in term of calcium supplementation

and intestinal peristalsis effect.
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Table 1 LC,,, LCy, and MTC of 6 kinds of UHT milk (n=30)

it HE (mg/m)
L3 _j—'ﬁl-l—%ﬁ*ﬁ Ugl—?;':w;jlk Concentrations( mg/mL) R?
ey ¥ — e _ mi
it oA A PRES SR LIS BB AR E2E (3 2 5) R WITC ICyo 1Cy
7~ , H GraphPad Prism 5 et E17 5 22 201 Fi AO 10 14.5 20.5 0. 99979
Dunnetts’ t K330 481122538, LA P< 0.05 H2ZEHH Al 10 14.5 20.6 0.99573
E%AVIF A2 10 13.6 21.2 0.99351
o
BO 10 14.3 20.5 0.9944
2 H#HR BI 10 13.2 19.9 0.9788
. . B2 10 12.9 20.2 0. 99204
2.1 S5 LC,, JLC, FE AT SZR E (MTC) flIZE
R2 6 FhLIAFYIAMSITEAN SR (n=30)
Table 2 Evaluation results of calcium supplementation of 6 kinds of UHT milk (n=30)
A MTC HE (mg/mL) A BT EE L
Groups MTC concentrations ( mg/mlL) Fluorescence intensity of vertebrae Calcium increase
25 H X I Control - 57205 + 7437 1
2.5 60983 + 3049 1.07
A0 5.0 72078 + 2883 1.26
10.0 79434 + 3971 1.39"
2.5 60805 + 3648 1. 06
Al 5.0 62892 + 4402 1.10
10.0 63497 + 3174 1. 11
2.5 58349 + 1166 1.02
A2 5.0 74626 = 5970 1.30
10.0 84091 + 8409 1.47™
2.5 61605 + 3696 1.08
BO 5.0 62977 + 4408 1.10
10.0 70934 + 3546 1.24
2.5 58921 + 5892 1.03
B1 5.0 59493 + 4164 1.04
10.0 60883 + 3044 1. 06
2.5 57777 + 2888 1.01
B2 5.0 63497 + 5079 1.11
10.0 60065 + 3603 1. 05

. 5 AR, * P< 0.05, ™ P< 0.01, ™ P< 0.001, FZ/ElFH,
Note. Compared with the control group, * P< 0.05, ™ P< 0.01, " P< 0.001. The same in the following tables and figures.
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Figure 1 Total fluorescence intensity of vertebrae of
zebrafish in each group after treatment with

6 kinds of UHT milk
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Figure 2 Increase of calcium in zebrafish bones of

each group after 6 UHT milk treatments
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Figure 3 Comparison of fluorescence intensity in the
bones of zebrafish treated with 6 kinds of
UHT milk at the highest concentration
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Table 3 LC,,, LCy, and MTC of 8 kinds of yogurt and
lactobacillus beverage (n=30)

e/ LB PREE (mg/ml.)
Yogurt/ Lactobacillus Concentrations (mg/mlL.) R?
bever:
everage MTC 1C, LC50
A3 10 14.9 19.5 0. 99949
A4 10 15.6 19.6 0.99878
A5 10 14.3 20. 1 0.99977
A6 10 14.9 21.1 0. 99952
B3 10 14.7 20. 4 0.9991
B4 10 15.9 20.3 0. 9992
B5 10 12.9 19.7 0. 98847
B6 10 12.7 18.9 0. 99636
E B 2.5 mg/mL
g M Smg/mL
E 10 mgmL
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Figure 4 Intestinal fluorescent signal intensity of zebrafish in

each group after treatment with 8 yoghurt and lactobacillus beverage
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R4 8 PRV B UORH 5 3h fe 2 AN SEBR 45 2R (n=30)

Table 4 Evaluation results of 8 kinds of yogurt and lactobacillus beverage for promoting intestinal peristalsis (n=30)

251 MTC ¥ (mg/mL)
Groups MTC concentrations ( mg/mL)

HHOLEZHIE(RER)

Intestinal tract fluorescence ( px)

Mt Ehfie A (% )

Function of intestinal motility (%)

25 X} BE Control -

2.5
A3 5.0
10.0
2.5
Ad 5.0
10.0
2.5
A5 5.0
10.0
2.5
A6 5.0
10.0
2.5
B3 5.0
10.0
2.5
B4 5.0
10.0
2.5
B5 5.0
10.0
2.5

B6 5.0
10.0

127030 + 2278 -

T e ot B B ¥ B s R
Schematic diagram of fluorescence
intensity range in intestine

ZEXRA

Control group

S840 (A4 5.0 mg/mL)
Experiment group (A4 5.0 mg/mL)

5 MRYYAFLER B ORI 5 5D £ 7 1 N 50 B AE 1k
Figure 5 Changes of intestinal fluorescence intensity of zebrafish

treated with yoghurt and lactobacillus beverage
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Figure 6 Effects of 8 kinds of yoghurt and lactobacillus

beverage on intestinal peristalsis of zebrafish
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