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Differential analysis of serum metabolic components and intestinal flora e-
cology in newly diagnosed type 2 diabetes patients with different urinary i-
odine levels
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[ Abstract] Objective:To explore the difference and clinical significance of serum metabolic components and intestinal flora e-
cology in newly diagnosed type 2 diabetes (T2DM) patients with different urine iodine levels. Methods: A total of 149 patients with
newly diagnosed T2DM were selected as the research subjects and divided into iodine deficiency group (group A,n =49) ,iodine ade-
quate nutrition group (group B,n =54) ,and excessive iodine nutrition group (group C,n =46) based on urinary iodine levels. Serum
lipids, fasting and 2-hour postprandial blood glucose, C-peptide and insulin levels ( FIns) were detected, and some patients in each
group were randomly selected for their intestinal flora and short-chain fatty acids (SCFA) were detected, and the differences between
the groups were compared. The correlation between intestinal SCFA and UIC, HbAlc, FPG,and HOMA-IR in two groups of patients
were analyzed. Results : There was a significant difference in blood glucose and blood lipid between group A and B (P <0.05). The
fasting Fins level and HOMA-IR in group A and C were higher than those in group B, HOMA-B was lower than that in group B, the
difference was statistically significant (P <0.05). The level of butyric acid and intestinal SCFA in group B were higher than that in
group A and C (P <0.05). The concentration of butyric acid in group A was positively correlated with UIC,but negatively correlated
with HbAlc,FPG,HOMA-IR (P <0.05). The concentration of butyric acid in group C was negatively correlated with UIC, but positive-
ly correlated with HbAlc,FPG,HOMA-IR (P <0.05). Conclusion:lodine malnutrition is related to the levels of IR and glucose and
lipid metabolism in newly diagnosed T2DM patients, gut-derived iodine nutrition in T2DM patients may be involved by affecting the a-
bundance of butyric acid produced by intestinal butyric acid-producing bacteria.

[ Key words] Type 2 diabetes;lodine nutrition; Gut flora; Butyric acid ; Insulin resistance

BEEWA: LRUE TAEREZ S SR H (AHWJ2021a003 ) 5 %2 B8 = 1 H AR 24 FER 000 H (KJ2021A0850) ;22 B8 I8 ) T BH 1 3] 52 5 oF
KIH (2021y140)
EEB N WARIE(1988 - ), & i+, FIAENT . E-mail: gujunfeid499@ 163. com



A AE , 45

A TA) PR A S 9012 2 OB BR s R85 103 A 2 o0 B M 3 TR R AR A Y 25 S 0 A 751

A H B A 2R Y O AR ) A
[Fi) 2 ) A 52 AR 2 A o AR Mg AR A 0 R K
FR B L BORR R 58 A" 75 AR Y 4
1 ,96% ~99% WA Y R H I iE i 3 e
PR BCR Bk 100 A AR R T
BREXT N W RS E B PR DI6E . i AR
FK P 2 A2 )RR b il B A A 2 e i R B
of B AT E A IR R IR R (TH) KPR AL e
JE R GER A AN W i AL AT R 2 5
B H HI5C TS FRR B0 BRI LA Ah 5 B FZH 252
i) 4 BIF 58 85 A0 o A B 5 40038 aa BT L RN B XA
12 2 BUBEPRJE ( diabetes mellitus type 2, T2DM ) 5 3%
iR 85 2R IR AT AU i A5 A4 52 e R0 AT BE Y T Y 1 1E
Bl o

1 #EREFE

L1 —maEs

EHL 2019 4F 9 J % 2022 4F 2 J I m 16 24 B 4
TBfHJE BE B IR 1 149 Bil)12 T2DM B8 35 7R S B 5T
X4 ARG WHO R SRk F b B4y 3 410 A
N PR (UIC) <100 pg/L, BN ME R A L H (n
=49) ;B #H} 100 pg/L<UIC <300 pg/L, & il
HEIRFTEH (n=54);C 4N UIC=300 pg/L, KR
Mg IR (n =46) , A HEFFW 26 ~73 %,
UIC 7K V-9 58.3 ~98. 7 wg/L; B ZH i F 4E 15 25 ~ 86
% UIC 7K -3k 102.20 ~278. 60 pg/L;C 4 i #4F
% 29 ~82 %, UIC /Ky 300.2 ~368. 1 pg/L, 4%
R IS A TR R, 2 R RS T X
(P>0.05), WL 1, 9ABRME: (1) T ZikH1E
R SE W 55 BOHR ) 34 o 42 A2 5 ) i W 1Y 25 W0 IR T
T2DM 12 Wi MR s WHO 5 R bR 2 1, 25 I i
=7.0 mmol/L FI/5{ &5 2 h B (2 h BG) =11.1
mmol/L 35 5 (2) 5% 18 Sk B U0 51 75 g i 45 4 it et
RS (OGTT) |, Ff R W2 i SO 77 5 120 min # ik
I, W05 A X R I 8% FIns & C BKKSE . HEB 45
#E: (1) G JF0E PR 2Pk I & RE OB PR 9 R AE R
BE e OB S 2 R Al 5 K 28 UM DR , 0 P i
AT 5 (2) A JFHUIR R ) e 70 #F 500 R 0B 1 R
(3) 35 9 ] e ) ek 5 7 2 40 e ), s 7 T 5
TR, R A v R AR L A BIF SR AR A B T R
e 55 B S B I R B AR 2 B s TR, A
BEEFMIEFE,
1.2 #&iIBFR
1.2.1 fh#ghEREREHRFAN  (1)EHHT
A Z P AR R B R Ml 3
FARBREREEC(BML) o (2) AR H U8 2 25 11

F bk i A F HbAlc \TC TG =5 5 fil §# ( FBG) Fl Flns
SRR o AT 32K A A O IR ML L 47 75 ¢ OG-
TT ol 18 3k 48 56, 23 ) A6 P OB 63 445 /5 120 min 1fi
B I3 C BKAT Flns Ko Il Flns, C KK £
IR Ak 2% % 635 s HbA T e 52 SR FH o 280 A0 0 3%
25 K H 37 7600A-020 42 H 3l A= A 70 B 4K I 1fi
B TC TG %5484, WZFRARITH A, BMI = k5T
#(kg) /B (m’) ; HOMA-IR = [ FPG ( mmol/L) x
Flns( mIU/L) ]/22.5, HOMA-B =20 x Flns ( mmol/
L)/(FPG(mmol/L) -3.5),
1.2.2 REEACFME  RESAWCEE : B E KA AT 1
Ja PN XA L B ARk, T A iR 2 ) e
BB ot A i A BB T R A A BER 1S mL,
U FOR IRAE T 4 CARAE o SR EOLE A AT IR AL
JE o
1.2.3 @ #ERHERN (1) FMARANE I
WA 1) FE AR i TR R R JS RAFAE 80 C R, (2)
N 2H S0 B AR AR b 2% il 20 4] 78 2 A6 168
rRINA LR P Xof T2 A 26 B A0 = B e AT A 0 o [ i
X X BEARE AR A 35 — B3k X i 1 R IR A
W7 B R B OE WA Y SCFA(Z R VNIRRT
e IR O ST SRR ) AT A
1.3 ZitZEHH

% M GraphPad Prism v8. 1 Xt % #8 3 47 70 #7
TR (v +5) R KR, Z AR ILER A Ander-
son-Darling ¢ 6 %5, 24 % 48 9 & 1E 25 70 A i, >R
one-way ANOVA £ 56 A1 Tukey’s multiple comparisons
R 6 73 BT 5 24 8008 AN W 2 1 25 3 A I, R Kruskal-
Wallis H £ 46 #1 Games-Howell’s multiple comparisons
CREI AT, THECR R A [0 (%) 1 R, WERAT X
Ko, P<0.05 ZREFAGIT¥HENL,

2 HR

2.1 BE—MAMBREREERLR

A CWYEH BMI T+ B4 (P<0.05) ,{HA,
CHME, ZRLamit2E X (P >0.05); %4
UIC /KB A 4 <B4 <C 4L (P <0.05);A 4
##% HbAlc TC TG LDL.FPG 2 h BG & T B 41 /#
H,HDL AR T B ZH B & (P <0.05); C 4 &5
HbAlc LDL .FPG 2 h BG & F B 4158 3% ,HDL {§ F
BZHHEHE(P<0.05),{H TC,TGC 5 B 4 4%, % H
BTG X (P >0.05);A.C P4 HbAlc TC .
TG .LDL .FPG 2 h BG & HDL %, 2% % ¥ L5 it
FREN(P>0.05), WK1,
2.2 BAEBEBERDINEEILE

A CTWHBEZTH C K. .ZFHE Flns /K )& HO-



38 % oM

752 2023 6 H

JII L EZ B3R ( http : //noth. cbpt. cnki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38 ,No. 6
Jun. 2023

MA-IR f8 8035 T B 4185, HOMA-B 8 B K T

x1 BABRE-—WMEAREBRBERILE(xxs)
4 Ko b o 1 5%
B ,ﬂ,%%(P <0. 05) ,{EJ:J?E%’*EI*/T“ A\C W,ﬂ Hﬁﬁ; Yk Al (n=49) B4l (n=54) C4l(n=46) F/)(Z{E Pfg
N M/ S Y
R TGITFE L (P>0.05), WLk 2, E#(2) SL0:ILT6 91017 S2.91£12.98 253 0.8
2.3 BEPGEEEAK B4 /1 34/20 30/16 0.080  0.961
TETTA 2K I, % 400 1 385 1 1% 6 3 2 1y UIC( /L) ALY 175,10 £47.64 320.80£15.67% 1313 <0.001
2 . * #
Actinobacteria, Bacteroidetes , Firmicutes #l1 Proteobac- BMICky/n) DAY BI04 5360571040 0.00
N b B2 N HbALe(% ) 1.05£0.28  10.81£0.36"  12.200.38* 8799  0.012
teria 4L lto fEJE 732K B, 5 B AR, ALC 4l TC(mmol/1,) $9:025 4730047 5.3:0.7 1.7 0.0%
FEH SCFA B 40w Y 3 B g 25 A%, 41 40 Pediococ- 16 mmol/L) 302£0.59  L75:0.17°  2.61:0.0 8304 0.016
cus , Megasphaera I Enhydrobacter, JLIE 1, HDL( mmol/L) 102 £0.03 1.230.04%  1.0920.07% 13180 0.001
2.4 %%‘Hﬁﬁ SCFA Zﬁﬁkfﬂlmﬁ?ﬁﬁm?‘é'ﬁ LDL( mmol/L) 2.97£0.64 2.59+0.77° 3.00£0.67% 5516 0.005
FPG( mmol/L 654032 . B8 001
2 R R T B & i 7 A~ SCFA 5 70% L G(mmol/L) 9.65+0.3 7930457 10.25£0.43 9 <0.00
N R DhBG(mmol/L) 14155078 10.52£0.50%  15.02:0.78% 2013 <0.001
o AAPAER . TRAIGIRI & &3 B A A% ) i
n . . *P<0.05,5 A14;#P <0.05,5 B Ak,
%, BT R FEAR I M B . (P <0.05) ;C 4 Hh N R
2y A v 4 = 514 ) 5 x + 5
TR A4 5 B LA FU MR G, L b T I 46 19 8 15 A ®2 FARFRBIMEERLE (x )
WL (P <0.05). A4l TR E S UIC TEM# 0 i v L
N N 1 C B (pmol/] 2.35:0.2  1.37:0.10* 35025 1L20 0.004
%, HbAle,FPG HOMA-IR fi Al 5 (P <0.05), TGl L0 D
, L PR, A Fs(nlU/L) 2685115 9.46+0.79%  25.43:1.20" 8475 <0.001
Ak BE _
CH i TRk ES UIC 5%, 5 HbAle FPG HO HOMA-IR L3805 3.00:0.27*  1L.080.51% 9439 <0.001
MA-IR IEAHJE (P <0.05) . WL 2, HOMA- 104.10£8.67 1749022071 100.00£10.31% 2483 <0.001
x*P<0.05,5 A 2034 ;#P <0.05,5 B 4b4k,
A B
EA4A EB4 Hc4d
s JERE 1] les00 ) .
P o = il ._..
T~ - X s 1e-02 AR -
| ',' 8§ ﬁg( o
\ I‘u\pﬁigﬁ” = .
Adl AT
%xﬁ‘%: w\@\@‘&*@ w* XRY%\% @A\%&'\i\\\\\\ @;e\a%@
B EAREHEEBEAK
A, 11 R T Wi BB, B K KT i i 8 AR 2L R
= 7%
=001
/= RTR
= ]
= 5%
= R
27.17% -com
B C D .
2000 § l04 . 04
uIc v y 0.2
1500 062 0
= HDAIC | _g» % HbAlC W02
<1000
= FBG FBG
HOMA-IR HOMA-IR
° FeE e FEe ey
& & &

B2 BABHMIE SCFA AR IEKIERME XM
A. B0 F G SCFA Z0% B, %408 4 1 i SCFA & F 1 ,C. A AN SCFA o5 R 48 45 40 % 1k

D. CZ8M i SCFA Aol RIEATAR X #P<0.05,



A AE , 45

ORI SR B P B0 2 2 RO BR95 28 2 103 AR 3844150 T b 8 R 2 75 10 22 5 67

753

3 itig

Pl AL 7E ORI 20 40 B A5 5 AR A, i EL TR
AR 7 W & R B . EARN SR %
B, K UL A 3o T 0/ Bt B K S T, B S
% I A7 AE RO R o ROMLBER I 20 b ik
o K ST B R N R 2 LA AE AT A L G I
Ro EHN—TgA 51795 &2k & wuEse " i
W, UIC =300 we/L 5 1 H i = M MLiE | 725 5 B i
S IR /K S A1 8 8 i 2 7 R I 0 R A S PR O
P, ZWF5E & B, UIC 7E 300 ~ 799 we/L Hf UIC ¥
3£ 15 AR £ B i DB T ek 32 400 09 % 2R 2 PR 64
7E 500 ~799 we/L F UTC ¥ B 5 88 i T 400 ) 2% 2
P CE . AE RN FE LR R ek R R s = ) &
P NG S8 RO RERE A BT D, AR
ol st 2 T 2 B RS A A R KB

Ji 30 T RS 1 B 2 S LR R A T2 R
s R AR il ok AR Z R Y a0 SCFA A8 X ALK
THBE A S o TN I A 35 B AT TN G TR > B2
i 30 T R AR A I R S N R . BLA
HIF 5 2 Jay B T T 725 3 308 3k 5 i) FPOIR R R M e Ak
Bk 2 5 m LA R 1R B AT e B4 s 1
DR 2% K B AR LA ¥ A 1 B

SCFA 2 i 3 1 B 30 3o o Jj £ 2F 46 96 47 % % i
Ferk, EEARE LM NIRRT IR, 3 UK b
SR N [ ] X8 B 3 AR A B . AR
Forf R T8 L R 2 LA T A R i T R
(Y L) R AR ) SCRA L % A ol s, £ B R A AF
TERE w5 B T RR A TR . 43 07 3 DAl
AT BE R TR O W B GO I Y 4 i
T A2 A 5 0 s T R G S O AR, T LA I8 4R A AE
BEATIE T R W o T ARG , R I K
SRR T AENE RN B TR o
RemIHFE MR D AL RBEUA E W . MR R ER
JINERT B TR AT LU R R R, ok A R U
PEUS L bk py B gE Y SR W, R A B S T R i
I7 T AR 2> B 536 4 1 T R IEL R £ 9

Zi 1,012 T2DM /B Vs FR RS 5 B E W
PRI R RIRPTB VIS, MERARSETH
2 T2DM BE WIS A% 5 IR W&/, =T
14 1 = AT T B A B B AR S5 AR KO B oA
— 7 TR A S, B AIL A 1 3 i 3 4 o
— A WIGE, T W UIC 7K F IF Jz i 8 4 i
FE SR A T T2DM R RS S 7T R B A

Z< F B 41k - http : //www. nsme. edu. cn

—E M3

Sk

(1]

[4]

[5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[19]

[20]

(Yr#s HHA 2022 - 11 - 17

{E&E 5 & % : http: //noth. chpt. cnki. net

Andersson M, Braegger CP. The role of iodine for thyroid function
in lactating women and infants[ J]. Endocrine Reviews,2022,43
(3) :469 -506.

2R T N PR R G 5 R R 2 S I R R Y
AT WIS D] TR BH < v [ B A} R 2%, 2020.

Sorrenti S,Baldini E,Pironi D, et al. lodine:its role in thyroid hor-
mone biosynthesis and beyond[ J]. Nutrients,2021,13(12) :4469.
World Health Organization. Urinary iodine concentrations for deter-
mining iodine status in populations[ DB/OL]. (2013). [ 2023 -
11 ] https://apps. who. int/iris/handle/10665/85972.

World Health Organization. Definition and diagnosis of diabetes
mellitus and intermediate hyperglycaemia: report of a WHO/IDF
consultation[ R ]. Geneva: World Health Organization,2006.
Zhang S, Wang H,Zhu MJ. A sensitive GC/MS detection method
for analyzing microbial metabolites short chain fatty acids in fecal
and serum samples[ J]. Talanta,2019,196:249 —254.
AR, E L, SR V. 2 BB R A8 B 5 D R 5 100 W I Sl Y
HOGHETFIC (1), 2SR A4 2019, 54(8) 11258 — 1262.
SO 54 T8 S B 3 5 44 A o T (0] e 4
IR 2F 2R 7 ,2019,38(3) 1175 - 178.

XU E D AR SR O A (1], PR A S R
#H 2019,35(1) ;104 - 106.

Wang DD, Wan SY, Liu P, et al. Associations between water iodine
concentration and the prevalence of dyslipidemia in Chinese a-
dults:a cross-sectional study[ J]. Ecotoxicology and Environmental
Safety,2021,208:111682.

Jin M, Zhang Z ,Li Y ,et al. U-shaped associations between urinary
iodine concentration and the prevalence of metabolic disorders: a
cross-sectional study[ J]. Thyroid,2020,30(7) ;1053 - 1065.
SREF ALz, BRDT S NI 23 B B A A ek Xk 44 2 S A vk
g 5w BN LT ] I R 2535 ,2022,37(8) :708 - 712.
AT X5 AR TR IR 2 e 5 AL IR AR O &
BB HE SR [T]. A T 2 A ik ,2022,41(5) 1420 - 424.
FARIC, W6 - BRGEA [R5 1835 B R 4R B B HE X AR Ji
ThREREm ], 2B ,2022,28(11) 129 - 32.

S U B A A T R AL A RS [ D] B B [
BE R} K2 ,2021.

T ANEE BERRTE . 0 ) 0 IR 1L HE SCFA [ TMAO ik 5
i 108 T AR B AR R AR DGRBS [T ] A i S 43 BT 5 il
K ,2022,29(4) :595 -598,603.

ERAE IR DR B FART A IR DT N5 T T8 R AL Y
AASCPELT]. T & 2021 ,41(4) :515 - 518.

e B X, 5. TIREY G B A MR Z 7k 43/
109a - BERR AL ZE 1 B — T 7L 3 4 75 A 25 3% 4028 1l B
Wi A 5 A8 Pk HepG2 AN i s A8 SO o[ )], A L 2t &,
2021,41(7) :471 —477.

AR AT R R BRI, 4. W S BN D 1R 5 B P - E I
B R R HALR L) ] Bash 50 A E 37 ,2022,29(2) 121 - 125.
BT, RS T, A N TUE BRI 0 R Y 2H A LA Ty
HES AT R[], =g ,2020,45(1) .27 - 30.
& B H #§:2022 - 12 -29)

fB 48 : xuebaochy@ 126. com



