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Study on Intestinal Flora and IgA Concentration Analysis in Newborn Mice
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Objectives

The purpose of this study is to look for pathological mechanism of disease development caused by Taedok, by
studying whether stress and diet in pregnant ICR mice affect the intestinal flora and IgA (Immunoglobulin A)
concentration.

Methods

The mice were divided into 4 groups (n=5 per group) based on the concept of Taedok: the control group (G1),
stress group (G2), capsaicin diet group (G3), high fat diet group (G4).

We collected and analyzed intestinal flora from maternal feces and cecal flora from neonatal mice by group. Then,
IgA concentration in the maternal feces and sIgA (secretory Immunoglobulin A) concentration in the cecal contents
of newborn mice were analyzed.

In addition, serum corticosterone was analyzed before and after stress application.

Results

Changes in maternal intestinal flora and neonatal mice cecal flora by stress and diet were observed. There were
no significant changes in the IgA concentration in maternal feces and the sIgA concentration in the cecal contents
of neonatal mice.

No significant changes compared to the control group were observed between groups before and after applying
stress. However, when comparing within one subject, a significant increase was confirmed after stress application in
the stress group (G2).

Conclusions

Based on the results, we observed stress and diet in pregnant mice affect the intestinal flora of maternal and
neonatal. We were able to interpret the pathological mechanism of Taedok based on the principle of interaction
between mother and newborn intestinal flora.
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II. Materials and Methods
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2 mM EDTA (Sigma, Burlington, MA), 1% Protease
Inhibitor Cocktail (Sigma, Burlington, MA)S ©]-8-3}]
B FAHS THEIL, Mouse IgA ELISA, Quantitation
Set (Bethyl Laboratories, Montgomery, TX)2} Mouse Secretory
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Corticosterone Parameter Assay Kit (R&D Systems,
Minneapolis, MN)E ©]-83l] UAIFH A cortico-

sterones 4181 Th

@) 717]

24 16s amplicon library= MiSeq (Illumina, San
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Table 1. Group Composition

Give stress Diet Number
(Co(r}ltlrol) X General diet 5
(Sizss) O General diet 5
(Capsalfisn diet) X Capsaicin diet 5
< X High fat diet 5

(High fat diet)
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AT AAF = G, Gl A% AAF = G3
T, G4 A SAT A FE G4 o= HiA ST
2 E 72+ 73 Gl 87w, G2 747, G3 8P,
G4 s7mte]7t wi = Aok
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(1) DNA (Deoxyribonucleic acid) Isolation
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Inc., Carlsbad, CA)YE ©]-&3t] A4 Alw& FE3t

Atk

(2) DNA PCR
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B2Hg= TapeStation DNA screentape D1000 (Agilent,
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Table 2. Primer Sequence for PCR Analysis

(3) Sequencing

4= 16s amplicon library= MiSeq (Illumina, San
Diego, CA)S o]&3lA 300 cycle®2 zAao 7 AAA
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Protease Inhibitor Cocktail (Sigma, Burlington, MA)©]
Z3HE PBS (phosphate buffer saline)yS % 200 mg &
1 A @2 % homogenizationg SFFATE.

H FAAL 17,000 xg E 108 5+ A4 Bels)

A A= 2o} Mouse IgA ELISA Quantitation Set

G 2

o

(Bethyl Laboratories, Montgomery, TX)2} Mouse Secretory
Immunoglobulin A ELISA Kit (MyBioSource, Vancouver,
Canada)E 217} ©]-83to 3o wellol| Al w418tk

Primer

Sequences

™ 341 Forward 5'-TCG TCG GCA GCG TCA GAT GIG TAT AAG AGA CAG CCT ACG GGN GGC WGC A-3'

amplification 805 Reverse 5'-GTC TCG TGG GCT CGG AGA TGT GTA TAA GAG ACA GGA CTA CHV GGG TAT CTA ATC C-3'

ond Forward

5'-AAT GAT ACG GCG ACC ACC GAG ATC TAC AC -[i5}- TCG TCG GCA GCG TC-3'

amplification Reverse

5'-CAA GCA GAA GAC GGC ATA CGA GAT -[i7}- GTC TCG TGG GCT CGG-3'
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[II. Results
1. HE & oS 2HE
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Q¥ ] AT} (Table 3, Figure 2). 28 =LA, AAHH
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Pre-stress serum Post-stress serum Maternal feces Newborn cecal content
Pregnancy Pregnancy Pregnancy Pregnancy Birth
4™ day 11% day 17t day 215 day 215 day
e
o ¢ o ©
Acquisition composition | Give stress (G2) ‘ Give birth Sacrifice
| Feed capsaicin diet (G3) |
| Feed high fat diet (G4) |
Figure 1, Protocol of applying stress, capsaicin diet, and high fat diet
Table 3. Group Mean Bodyweight
Da
Group Result v (@
0 9 15 22 29
Gl Mean 40.07 60.44 51.11 50.40 46.15
D 2. . 2 1. 2.
(Gontrol) S 75 9.78 3.27 66 70
N 5 5 5 5 5
- Mean 39.90 46.42 47.74 49.42 43.02
SD 2.38 10.11 1.56 2.47 3.01
(Stress)
N 5 5 5 5 5
G Mean 40.35 52.86 50.94 51.59 44.34
SD 1.61 11. 31 R 2
(Capsaicin diet) > 33 39 523
N 5 5 5 5 5
G4 Mean 39.42 53.16 46.62 47.93 44.55
SD 1.46 15.48 2.46 2.8 2.82
(High fat diet) > /
N 5 5 5 5 5
SD (Standard deviation), N' (Number)



Ef=0[ Ul MZS0ll DIxl= S&E #Esl7| /gt bIFel AE|A S Aojoj| ME AAFO| Fi MZE X IgA S= 24 AR 101

800

700 1 (Vahicle}

600
-G2 (Stress)
o 50.0
G3 (Capsaicia diet)

400

G4 (High fat diet)
300 <

200
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Figure 2, Effect of stress, capsaicin diet and high fat diet on body weight in pregnant ICR mice, Data are expressed
as mean * SD (Standard deviation)
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Figure 3. Taxonomic classification of gut microbiome at phylum level
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1 SZPFERIEAA (p<0.05), AL AR gkt (GHY
Alistipes, Harryflintia, Pseudoflavonifractor 2 Runiniclostridizm
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ol el F7PF FRAFHAT (p<0.01, p<0.05,
p<0.01, p<0.05) (Figure 3-7).
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Bacteria;,

G1 G2 G3 G4 G1 G2 G3 G4
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Figure 4. Taxonomic classification of gut microbiome at class level
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3. E¥ 1gA U YT LSS sigh 24

ok Al 24 2o [gA FES %75‘2‘5} A3 U=z
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Table 4, Group Mean IgA or sigA Level

219% AAH B &2 sigA FE=E 54

A3} g2 tiv] 22l
U} (Table 4, Figure 9).

TE Wl #EEA

-—

3
pal

o)
=]

IgA level in female ICR mice

sIgA level in offspring
Grot Result
up (ng/mg feces) (pg/mg_feces)
Gl Mean 6555.94 270.11
(Gontrol) SD 3192.85 132.02
N 5 5
- Mean 6934.50 179.43
SD 2478.72 102.41
(Stress)
N 5 5
& Mean 5538.97 227.80
C SD 3321.92 175.97
(Capsaicin diet)
N 5 5
G4 Mean 6338.67 338.98
(High fa dieo SD 1922.81 236.07
N 5 5

IgA (Immunoglobulin A), sIgA (secretory Immunoglobulin A), SD (Standard deviation), N (Number)

12000.00

10000.00

8000.00

6000.00

4000.00

Concentration (ng/mg)

2000.00

0.00

Figure 8. IgA (Immunoglobulin A) level in feces of female ICR mice. Data are expressed as mean

deviation),

G1 (Vehicle)

IgA

G2 (Stress) G3 (Capsaicin diet)

G4 (High fat diet)

+ SD (Standard
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E.
S 400.00
g
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0.00
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slgA

G4 (High fat dief)

G3 (Capsaicin diet)

Figure 9. slgA (secretory Immunoglobulin A) level in cecal contents of offsprings. Data are expressed as mean * SD

(Standard deviation)

4. AMF| ©H corticosterone £A

PAlFNA A 2Ef 2 Fof 2K 4l 1794
2Ef 2 Fo] 3 SA A3 @AHAA corti-
costerones HASIATE TXF A vl Alof] 2EH
Fol A g Fo 3 AdoA e thy] folZQl

Table 5. Group Mean Corticosterone Level

S5 sk 937 i
3 7hA elN 2EE

fU N

&

¥

& Bla Aloll= o

T (G HARe)Al Al FoT (G3) B A AL
BT (GHO BT AR Aol jiaL, 2E
|22 BT (G2 A5 2E#H 2 Ho F 5939
x| Azo] elx] Qi (p<0.05) (Table 5, Figure 10).

Pre-stress Post-stress
R
Group esult (ng/mL) (ag/mi)
Gl Mean 171.48 1053.96
(Gontrol) SD 214.77 1034.64
N 5
Mean 522.51 2193.89%*
G2
SD 354.87 1149.23
(Stress)
N 5
G Mean 512.35 1537.45
L. SD 290.37 1204.75
(Capsaicin diet)
N 5
G4 Mean 211.41 234.33
D 25.12 208.
(High fat diet) SN 35 OE; 36

Significant difference between pre stress and post stress by paired t-test: * p<0.05.

SD (Standard deviation), N (Number)

Corticosterone

4000.00

3500.00

3000.00

2500.00
2000.00

1500.00

Concentration (ng/mg)

1000.00

500.00 ﬁ
0.00 I

G1 (Vehicle) G2 (Stress)

-

G3 (Capsaicin dief)

—

G4 (High fat dief)

mPre stress

Post stress

Figure 10. Serum corticosterone level of pre and post stress in female ICR mice. Data are expressed as mean * SD
(Standard deviation). Significant difference between pre stress and post stress by paired t—test: * p¢0.05,
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IV. Discussion
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