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Biological characteristics of intestinal flora in hypothyroidism patients with abnormal thyroperoxidase
antibodies in the third trimester of pregnancy
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[ Abstract ]| Objective To analyze the biological characteristics of intestinal flora in hypothyroidism patients with
abnormal thyroperoxidase antibodies (TPOAD) in the third trimester of pregnancy and their correlations with maternal and
infant outcomes. Methods A total of 40 hypothyroidism patients in the third trimester of pregnancy (20 with abnormal
TPOAD level [ >35 IU/mL] and 20 with normal TPOAb level [ <35 TU/mL]) who visited in the Department of Obstetrics
of our hospital from Sep. 2018 to Oct. 2019 were selected. The species and relative abundance of intestinal flora between
the 2 groups were compared by 16S rRNA sequencing, and Bifidobacterium and Lachnospira were quantitatively analyzed
by quantitative real-time ploymerase chain reaction (QRT-PCR). In addition, the serological test indexes and maternal and
infant clinical indexes of the 2 groups were compared, and the correlation between maternal intestinal flora and maternal
and infant outcomes was analyzed. Results 16S rRNA sequencing showed that the relative abundance of Bifidobacterium
in the intestinal flora of TPOAb positive pregnant women was increased, while the relative abundance of Lachnospira
was decreased. qRT-PCR analysis also confirmed this change. The results of serological indexes showed that the levels of

C reactive protein (CRP), interleukin (IL)-2 and IL-6 before delivery and the level of CRP after delivery were significantly
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higher in the TPOAD positive group than in the TPOADb negative group (all P<<0.05). Correlation analysis showed that the

relative abundance of Bifidobacterium was positively correlated with the serum TPOAD level (»=0.55, P<<0.01), and the

relative abundance of Lachnospira was negatively correlated with the serum IL-6 level (r=—0.37, P=0.02). The times of

previous embryo suspension and spontaneous abortion of the TPOAb positive group were significantly higher than those of

the TPOAD negative group (P=0.04 and 0.02). The neonatal weight and head circumference of the TPOAD positive group

were significantly lower than those of the TPOAb negative group (both £<<0.01), and the incidences of neonatal asphyxia

and neonatal distress during delivery were significantly higher than those of the TPOAb negative group (both P=0.04).

Conclusion The abnormal TPOAD of hypothyroid pregnant women in the third trimester of pregnancy is closely related to

the intestinal flora and poor maternal and infant outcomes. Intestinal Bifidobacterium and Lachnospira may be noninvasive

biomarkers for abnormal TPOAD in pregnant women with hypothyroidism in the third trimester of pregnancy.

[ Key words | the third trimester of pregnancy; hypothyroidism; thyroperoxidase antibody; 16S ribosomal RNA; intestinal flora
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J& B2 H 8 P 1T QRT-PCR B UE . fi# 5 1k A7 7E
—80 ‘CHY 200~300 mg F&fHA5 7, i DNA easy
PoweSoil isolation Kit ( 1% [F QIAGEN 24w ) ™ 4%
Fi a0 G R PR IR i b (1) S 4H TR DNAL i #
VEXITE UK EkAT, RG2S h B R 2 2
IR S A AR AR, BT L S DNA
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Tab 1 General clinical data of pregnant women with hypothyroidism during the third trimester in TPOADb positive

and negative groups

n=20,x*ts

Index Positive group Negative group P value
TPOAb/(IUsmL ") 47.19+15.20 7.60+1.31 <0.01
Agelyear 31.85+3.88 29.50+5.44 0.12
Body height/m 1.62+0.04 1.6240.04 0.90
Body weight at entry/kg 69.25+6.36 68.21+6.35 0.60
Enrolled gestational age/week 38.24+1.28 38.7+1.30 0.23
BMI at entry/(kgem ) 26.47+1.87 26.14+2.13 0.60

TPOAD: Thyroperoxidase antibody; BMI: Body mass index.
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Parabacteroides Escherichia
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g - . Sutterella . Others
g - Lactobacillus Bacteroides
§ Lachnospira . Faecalibacterium
£ Dialister
& Megasphaera
. Clostridium
0.25¢ Streptococcus
Coprococcus
. Megamonas
Ruminococcus

Positive Negative

Bl 1 TPOAb [R5 A A G IRAE HA F AKX B ) BE IR 22 49 B i 1 B RO D i E R S AT B

Fig1 Species annotation of intestinal flora of pregnant women with hypothyroidism during the third trimester in

TPOAD positive and negative groups
TPOAD: Thyroperoxidase antibody.
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(0.00) vs 1.00 (0.00) , PiZH[]2% 7B TS 112
B (P¥>0.05) .
223 BEHHFEELE  UniFrac 2 F H R G0tk
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20 2844 gy 1 TR ) ) R Z ARV T TPOAD FHME4H
[0.44 (0.16) vs 0.48 (021) | , ZREGIT¥E

X (P=0.011) o /D=3 ikH 5] Hr ( partial
least squares discrimination analysis, PLS-DA ) [}
FRA MM Z It A REAI LS A, WiE T H
WA 2R, BT HAES 201 PLS-DA 25
7%, TPOAD FHEZH FI TPOAD [ 41 REAS 7 X %
Yl EAAAEW] WA oS, U] TPOAD [ ZH A
TPOADb P41 2 4 iy 15 A 1 1) A i 235 A6 A7 B i
YR 2ES (E2) o

224 AE A ERAN XTHHEAZLT LEfSe
AyRT AR 20 0] 25 A i T4 SR AE IR R B
LEfSe 43145 4278 TPOAD FH 1 24 2 10 i 185 14 E
rhOSUE AT T Y AR = B2 T R 3 . TPOAb A
HEIRRE . AT R S A E RS T
TPOAb fHIEA (K 3) .
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(=)
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X. Positive-negative
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Fig2 OTU PLS-DA diagram of intestinal flora of
pregnant women with hypothyroidism during the third
trimester in TPOAD positive and negative groups
TPOAD: Thyroperoxidase antibody; OTU: Operational taxonomic

unit; PLS-DA: Partial least squares discrimination analysis.

[ Positive [ Negative

Haemophilus
Pasteurellaceae =
Pasteurellales | ]
Lachnospira |
Lachnoanaerobaculum [T
Selenomonas |
Veillonella

Acidaminococcus
Actinobacteria
Actinobacteria

Bifidobacteriales
Bifidobacteriaceae
Bifidobacterium
-5 -4 =3 -2 -1 0 1 2 3 4
1g(LDA score)

E 3 TPOAb PRIEFIBA LA T IRAEHR AR AR Th BERLIR
ZAR7IE E AR LEfSe T4 R E
Fig3 LEfSe diagram of intestinal flora of pregnant
women with hypothyroidism during the third trimester
in TPOAD positive and negative groups
TPOADb: Thyroperoxidase antibody; LEfSe: Linear discriminant

effect size; LDA: Linear discriminant analysis.
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TPOAD FHPEAL 4 15 Y I3 TIL-2 F1IL-6 7K 345 T
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284 Py 38 T AE OB T TR AR X 3 B O T
TPOAb /K - &2 1F A & (r=0.55, P<<0.01) , &
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Bl 4 TPOAD PRMEFNRA LA IR B RARAR T BEBUR 237 E W AF B COG — 44y N GHE B% E
Fig4 COG secondary metabolic pathway of intestinal flora of pregnant women with hypothyroidism during the third
trimester in TPOAD positive and negative groups

TPOAD: Thyroperoxidase antibody; COG: Clusters of orthologous groups of proteins; FDR: False discovery rate.

&2 TPOAD FHIEFBAMAZPEEFEAP BT RBMNEERER RT-PCR SHT4ER
Tab 2 qRT-PCR analysis of Bifidobacterium and Lachnospira in stool samples of pregnant women in TPOAb

positive and negative groups

Sample Mean Ct Mean quantity R Efficiency/%
Positive group
Bifidobacterium
1 13.63 19 395 226.00 0.98 96.62
2 12.31 44 398 476.00 0.98 96.62
3 14.33 12 594 807.00 0.98 96.62
4 15.70 24 600 000.00 0.98 96.62
5 12.42 39019 556.00 0.98 96.62
Lachnospira
1 10.96 101 170 520.00 0.99 94.37
2 14.05 14 972 003.00 0.99 94.37
3 11.54 70 208 408.00 0.99 94.37
4 12.23 46 005 260.00 0.99 94.37
5 14.33 12 594 807.00 0.99 94.37
Negative group
Bifidobacterium
1 14.78 8765 749.00 0.98 96.62
2 25.24 246 000.00 0.98 96.62
3 14.83 7 694 809.50 0.98 96.62
4 16.92 1 848 289.38 0.98 96.62
5 22.76 35970.14 0.98 96.62
Lachnospira
1 6.75 1 385 143 680.00 0.99 94.37
2 9.47 251 794 096.00 0.99 94.37
3 9.85 202 295 280.00 0.99 94.37
4 10.66 121 235 800.00 0.99 94.37
5 5.52 2900497 152.00 0.99 94.37

TPOADb: Thyroperoxidase antibody; qRT-PCR: Quantitative real-time polymerase chain reaction; Ct: Cycle threshold.
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Tab3 Laboratory indexes of pregnant women with hypothyroidism during the third trimester in TPOADb positive and negative groups

n=20,x*ts

Index Positive group Negative group P value
Prenatal WBC/(L ™', X 10%) 11.44+1.37 10.73£1.00 0.07
Prenatal proportion of neutrophils 0.76£0.06 0.75+0.05 0.40
Prenatal hemoglobin/(geL ") 113.05+15.00 112.55+9.47 0.90
Prenatal hematocrit/% 34.76+4.04 34.33+2.67 0.69
Prenatal CRP/(mgeL ") 14.114+1.08 7.40+1.34 <0.01
Prenatal IL-2/(pgemL ") 2.21+0.94 1.44+1.13 0.02
Prenatal IL-10/(pgemL ") 3.15+0.96 2.79£0.76 0.20
Prenatal TL-6/(pgemL ") 5.24+0.88 4.094+0.90 <0.01
Prenatal IL-4/(pgemL ") 3.974+2.22 2.57+3.10 0.11
Prenatal TNF-o/(pgemL ") 2.60£1.58 1.72+1.94 0.12
Prenatal FT4/(pmolsL ") 10.24£1.62 10.08+1.33 0.73
Prenatal TSH/(mIU‘LiI) 3.68£0.31 3.60%+0.36 0.49
Postpartum CRP/(mgeL ") 119.89+54.12 81.07+48.35 0.02
Postpartum hemoglobin/(geL ") 100.65+14.76 100.754+11.42 0.98

TPOADb: Thyroperoxidase antibody; WBC: White blood cell; CRP: C reactive protein; IL: Interleukin; TNF-o: Tumor necrosis
factor a; FT4: Free thyroxine; TSH: Thyroid stimulating hormone.

& 4 TPOAD FHEFN A H ST 4R A% A B AR BR T BERUR 22 43 K2 3 4 ) LY i AR FE 4R
Tab 4 Clinical indexes of pregnant women with hypothyroidism during the third trimester and newborns

between TPOAD positive and negative groups

N=20
Outcome Positive group Negative group P value
Mother
Weight gain during pregnancy/kg, X% 16.70£3.10 13.25+1.74 <0.01
Times of embryonic abortion, 7 0.04
0 12 15
1 7 1
2 1
Times of spontaneous abortion, 7 0.02
0 11 18
1 5 0
2 4 2
Previous hypertension, # 3 3
Previous diabetes, n 2 2
Postpartum infection, 7 4 1 0.15
Wound inflammation, n 2 0 0.15
Postpartum fever, n 4 1 0.15
Postpartum blood loss/mL, x % 244.00+43.58 244.50+45.01 0.97
Neonate
Neonatal asphyxia, 4 0 0.04
Neonatal distress, 7 6 1 0.04
Neonatal malformation, n 1 1
Neonatal amniotic contamination, 7 0.05
Two-degree contamination 2 5
Three-degree contamination 7 1
Neonatal transfer, n 6 1 0.04
Neonatal body weight/g, x =5 3179.504292.89 3595.00+274.72 <0.01
Neonatal body length/cm, xts 50.50+1.64 50.90+1.77 0.46
Neonatal head circumference/cm, x £ 32.40+1.05 35.40+1.50 <0.01
1-min Apgar score, x s 9.354+0.67 9.95+0.22 <0.01
5-min Apgar score, Xt s 9.90+0.31 10.00+0.00 0.15
Placental weight/g, x s 615.75+81.97 611.50=74.64 0.86

TPOADb: Thyroperoxidase antibody.
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