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WE. a6 54 %A e A 22354750 P Ik F 48 & (parathyroid hormone, PTH) /K- 89 % v | #%3¢ L /£ PTH ARt
PIEPHAER, Fek WS 2023 10 A £ 2024 10 A B 1391 64 AFF AR E 4R B F 6906 R A
#,i81d Spearman AH X MM AR Y A KRS AL AR E E PTH K FH EEHaE &, B, @ ksy
F2022 %1 A £2024 45 11 A 8008 2034 4 B FA AR ES B £ PTH 69 %0 311 Al B E AHUMEEY
HE25-2 A LA EZDARPHHH, 2% SALBETEHHBF,BMI(B=0.157, P<0.001) . & % & (albu-
min, ALB) (8=0.095, P=0.001) . & 5 B B ( free fatty acids, FFA) (8=0.177, P<0.001) 5 {24 PTH K £ iE
#8255 ALK BE 45 4% 8 (retinol-binding protein, RBP) (8=-0.056, P=0.048) . f245(8=-0.309, P<0.001) 5 f %
PTH R-F 2 fi48%, i PTH A 25-BA %A X D RFZFF EHw, PTH KT £ 3 A .8-9 A%4k,5 AikF|
Al 25- A Y AT D ET-10 AR TAFRSEAKF, KAIPTH K- FHERAZF, 4#& ik PTHKFS
BMI.ALB .FFA E EAR% |5 RBP 245 2 §i 48 % ; M3 £ F 2+ PTH K -F & A Hvh, PTH 5 25-% L 44 5 D AP
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Influence of physiological indicators on parathyroid gland function
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Abstract: Objective To analyze the influence of various basic physiological indicators on parathyroid hormone
(PTH) levels and explore their roles in the regulation of PTH metabolism. Methods A retrospective analysis was
conducted on the clinical data of 1,391 hospitalized patients from October 2023 to October 2024. Spearman correlation
analysis and stepwise multiple linear regression were employed to identify the major determinants of serum PTH levels.
Additionally , data from 2,034 and 311 patients between January 2022 and November 2024 were retrospectively analyzed
to investigate the impact of seasonal variation on PTH and 25-hydroxyvitamin D [ 25(OH) D] levels, respectively.
Results Multiple linear regression analysis indicated that BMI (8=0.157, P<0.001), albumin (ALB) (8=0.095,
P=0.001), and free fatty acids (FFA) (B8=0.177, P<0.001) were positively associated with serum PTH levels,
whereas retinol-binding protein (RBP) (8=-0.056, P=0.048) and Ca’*(8=-0.309, P<0.001) were negatively asso-
ciated with PTH levels. Additionally, serum PTH and 25( OH)D levels exhibited seasonal variations, with PTH levels
being lower in March and from August to September, peaking in May. Meanwhile, 25( OH) D levels remained higher

from July to October. No significant gender differences in PTH levels were observed. Conclusion Serum PTH levels
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are positively correlated with BMI, ALB, and FFA, and negatively correlated with RBP and Ca®. In addition, gender

differences have no effect on PTH levels. PTH levels exhibit an overall inverse trend with 25( OH) D levels, suggesting

that metabolic factors and seasonal variations may play an important role in the regulation of PTH.
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FHOMR 52 iR 38 & ( parathyroid hormone, PTH) /&
FH HR % B o3 b 4 R LA B B AR A R DG B &=
B SRS A% LR R S AR S FE
AELEEN, MR RN S5 E LY e
PEEE AME S A R E RS A A0 MR R TR
FREE LA R L R, RIS A R £ Y
A FAMGE N B XREE, BRIEF 4o,
PTH & F] 3 2:F 8 3% 25 H I C (protein kinase C,
PKC) B AT OGN, 5 2 AR kK,
[IA, PTH if RE 4 #F 1L % P f2 A= K L (- vascular
endothelial growth factor, VEGF) 165 mRNA FY) &
ik, 0 Bl koo A A Ak S i A EE 28 5 B Bl A ik
J&' PTH KFFh i 5 i s | 22 AR O A
I BEPRAR | e B I A5 A R AL IR OC, JF B
OISO ML A0 1 o R AN BE T KU

PTH /K F £ % % 5] 25-% F 4 4= & D [ 25-
hydroxyvitamin D, 25(OH) D] . IfiL &5 M Il # 55 K &
YR, S35k, PTH 7KF-38 AT fE52 3] 2 Fh H Al 3=
RIS, (940, PTH 7K 5 {4 5T 15t 45 2 ( body mass
index, BMI) M8 R 2 [BIAFFE IEAH GO R, M8 R K
S5 B A i i A DDA OO B R AR W 4L 4T
PTH /K- AYJR 4% bl RE A HE B B, edh, BRI
R WA REXT PTH /K= m ™ SR, BEAE
G O B A BRFE bR AR X 8 /0 | TE ik 4 T e i A= 3
TEEXAT PTH 7KF- (5200

BRIt , ASBIFFE A0, 23 Bt 22 b L il A R B xor FE AR
55 li% PTH 708KV B2 08, BRARTT 25 (OH) D i
B IS R R AL i E S OCEAAE OC
F (4N BMI 2 ) K Z= 15284 %F PTH (9 W 78 I 45
YERT, LA IR B A PTH AR 355 08 #5 HIL i) 32 {3t
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1 #BERE

1.1 IERER

AWESFE BUBE 53T T 2023 4F 10 A & 2024 48
10 H IR L AR5 — B B R 22 Bt s 48 o B B FL AR
HUR RSN 32 R IR TR 1Y 2 234 191 F8 5 B2 L,
YNBRE - PR HIR MR 1 22 ORI F R
HEBRARE . OREAE FR MR s H RS R TR 5 @A

HURZS IR D RERRE A ; O 8 A 2 i 5 B A Ll i 9
9 s AR SZ 0] BERZ A PTH /K- 25903097 (n
B G VELEE R D PUE BRI # O K
GRS . A 1391 Bl s, Hoh B 311
il .2z 1080 ] ,45(36,54) %,

ik BT AT AR e X PTH Fl 25( OH) D
IV 5 ] | ASIF 5 (] PR 43 A 1 2022 4F 1 H &
2024 4 11 I 11H] 3 638 1 &35 I KBk, 99 AR
HER) o B IR HEERARUESL , 2D HERR . OF 7iE
RFARLEEA RIEVEI G 4EE 2R D ik
PRI Q& I LI | B O KRN ;
@M F W] RS2 e A B 428 2% D AR sl i iy
259, WTIIR 2590 WE B BOlR 55, TEr i v
Z X PTH K-V (52 I | S 2 M A 2 034 i85,
W15 446 fi 2z 1 588 {4, PTH &y 44.04 (35.32,
55.83)pg/mL, TESHHTZETT R ZE X 25(OH) D /KF-
sz e I, gy A 311 ) B A Hoh 2 246 1 55
65 f4],25(OH)D  14.6(11.24,19.12) ng/mL, 7
WFFE E AR AT 1L AR 48 S B8 g B8 o 4 B 2 1 2 it o
(SWYX:NO.2022-399) , & 451 £ 2 345 15 132 I 2 28
TR EA .
12 FHi&
1.2.1 I PTH /K&

WA BFARTT 2 d I iERA, R4 A
B ICHAL 2 B OGP 73 BT & 4t (Roche801, & (K12
Wr, P2 ) 2 IR A B HUR 25 R ER (1-84) il 357
&(F RS B ARG & B IR, R
fb2E R i v S PTH ZKF, Il iE PTH 1E#
JLFE A 15~65 pg/mL,
1.2.2 HAbARR: A

ARHTHEAT S  HARREIRE | SR P A A
RN 2 d 4 A Sh A AL BT ( Beckman
AU5800, D15 & /RN R 6 ) Rl KA Z IR A
LG FL 1 (aspartate aminotransferase, AST) N Z& iR
R 5% FL B (alanine aminotransferase, ALT) . & JH
7112 ( total bile acid, TBA) . & #& H (total protein,
TP) .FH# M (albumin, ALB) , H i =& ( triglycer-
ide, TG) &MH[E [ ( total cholesterol, TC) | /& % J&
fig & F JH [& B ( high-density lipoprotein cholesterol,
HDL-C) k%5 B Jig £ 11 JIH 5 #% ( 1ow-density lipopro-
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tein cholesterol, LDL-C) . iif &5 A5 Il fi2 ( free fatty
acid, FFA) % (glucose, GLU ) FIAILET ( creatinine
CREA) M RE4E & 1 (retinol-binding protein, RBP)
TRV (A AL KO S8 /3 Bk ( Alinity 1) Kl i
B — R HOIR AR B R (free triiodothyronine, FT3) |
T HUR IR 2 (free thyroxine, FT4) Flfie HUIR B 4
% (thyroid stimulating hormone , TSH ) 7K~ ; >R H H,
A2 K650 95 43 BT s (Roche801 ) A6 i HH IR AR R 25
F470& ( thyroglobulin antibody , TGAb) . H R i i 48
ALY DT (thyroid peroxidase antibody, TPOAD) |
i HOBR AR % K 32 A BT 4K ( thyrotropin receptor anti-
body, TRAb) 25( OH)D K-,
1.3 FitFEaE

KA SPSS 27.0 Gl 2% 4, >k A Shapiro-
Wilk K30 P4l T 5 BORMECHE 19 IE S e g e, Ik
RSB L M (Pos, Pys) o, 4L1R] EECR
Mann-Whitney U ¥ %, Spearman #H 3¢5 4 F T #
JESIME PTH W ARG AE & F HIE 2 01 H (P<
0.10) ik it A Z2 K 2 [l R RS () AR 5, DURG E k7
KR, RHECA K 78 PTH 5 25(OH) D K
R A AR B REERIKIE a=0.05 (CBUI)

2 # R

2.1 MABEHEREFE
TEWFFE MR A0 & (1 BMIL,FFA %) %F PTH
RS2 o 1 391 6 3 1) BMI Ry 24.77 (22.58,
27.48) ,FFA 4 0.39 (0.29, 0.52) mmol/L, RBP
M 33.30(28.80,38.80) mg/ L, Ifil §%5 9 Jit ) H vk & Ky
2.33(2.27,2.39) mmol/L, W 1,
F 1 BEARAGIREFE (n=1391)

Table 1 Clinical characteristics of the patients (n=1,391)
Ei=gan .l M(P,s,Ps5)
R/ % 15~78 45(36,54)

B /m 1.47~1.91 1.63(1.60,1.70)
IR JF B/ kg 35.00~140.00 66.00(60.00,77.00)
BMI 14.76~43.21  24.77(22.58,27.48)
RBC/(x102/L) 2.51~5.63 4.37(4.11,4.67)
M EHA/ (g/L) 68.00~174.00 129.00( 120.00,139.00)
FT3/(pmol/L) 2.38~9.03 4.24(3.98,4.54)
FT4/ ( pmol/L) 717~44.44  12.39(11.48,13.36)
TSH/( pIU/mL) 0.01~3550  1.69(1.18,2.45)
TGAb/ (IU/mL) 11.10~4 000.00 16.90( 14.90,32.80)
TPOAb/ (1U/mL) 9.00~600.00  9.00(9.00,13.60)

5=
EizLan 10 M(Pys,Ps)
TRAb/ (IU/L) 0.80~21.50 0.80(0.80,0.80)
AST/(U/L) 2.00~725.00 19.00(16.00,23.00)
ALT/(U/L) 1.00~755.00 15.00(12.00,23.00)
TBA/ ( mol/L) 0.30~72.40 3.90(2.50,6.30)
TP/ (g/L) 52.60~85.00 68.20(65.10,71.50)
ALB/(g/L) 30.20~97.30 41.00(39.30,42.90)
TG/ (mmol/L) 0.33~44.58 1.14(0.81,1.69)
TC/( mmol/L) 1.93~52.90 4.71(4.10,5.39)
HDL-C/(mmol/L)  0.56~2.66 1.28(1.10,1.51)
LDL-C/(mmol/L)  0.71~6.45 2.91(2.40,3.42)
FFA/(mmol/L) 0.09~1.46 0.39(0.29,0.52)
GLU/( mmol/L) 3.02~13.90  4.51(4.17,4.88)
CREA/(pmol/L)  32.10~163.50 54.80(48.90,62.50)
RBP/(mg/L) 18.80~73.50  33.30(28.80,38.80)
11145/ ( mmol/L) 2.12~2.69 2.33(2.27,2.39)
PTH/ ( pg/mL) 17.11~117.60 43.98(35.50,56.68)
2.2 EmmmE PTH KEREE
2.2.1 Spearman FH KM HT

Mg PTH K F 54K BT & (r, = 0.104, P<
0.001) .BMI(r,=0.133, P<0.001) .FFA(r,=0.168,
P<0.001) .GLU(r,=0.055, P=0.041) S IFA1%; 5
AR (r,=-0.053, P=0.047) .FT3(r,=-0.063, P=
0.018) . TPOAb (r, =-0.063, P=0.019) HDL_C
(r,=-0.060, P=0.026) . RBP(r,=-0.069, P=
0.010) 145 ( r,=-0.238, P<0.001) LA} 25(OH)D
(ry=-0.171, P=0.004) 2 HAHK, L& 2, Hrpim
55034 PTH 7K (4 17 AH OGP 55, FFA 5 13
PTH /KFRYIEAE GRS . B \RBC M ZLEE |
FT4 . TSH . TGAb TRAb AST ALT TBA TP ALB,
TG .TC .LDL_C ,CREA 5 PTH /K F 2 [i] K & BiAH
Ktk A, PTH KRR Z 0] 22 7 LS &
X (Z=-1.240,P=0.215),

22 Ifili PTH Spearman AH G217 45 5

Table 2 Spearman correlation analysis results
of serum PTH levels

% r, P

iy -0.053 0.047
B /m -0.005 0.846
AT/ kg 0.104 <0.001
BMI 0.133 <0.001
RBC/(10"/L) 0.011 0.695
meaEE/ (g/L) -0.039 0.142
FT3/( pmol/L) -0.063 0.018
FT4/( pmol/L) 0.028 0.297
TSH/ ( nIU/mL) 0.025 0.348

TGAb/ (IU/mL) -0.036 0.182
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TPOAb/ (IU/mL) -0.063 0.019
TRAb/(IU/L) 0.036 0.182
AST/(U/L) -0.018 0.512
ALT/(U/L) 0.011 0.676
TBA/ (pmol/L) 0.034 0.209
TP/ (g/L) -0.036 0.183
ALB/(g/L) -0.026 0.333
TG/ (mmol/L) 0.022 0.419
TC/(mmol/L) -0.015 0.567
HDL_C/(mmol/L) -0.060 0.026
LDL_C/(mmol/L) 0.003 0.918
FFA/(mmol/L) 0.168 <0.001
GLU/(mmol/L) 0.055 0.041
CREA/ ( pmol/L) -0.032 0.232
RBP/(mg/L) -0.069 0.010
145/ ( mmol/L) -0.238 <0.001

2.2.2  ZIuMERIE ST

2EA I PR SE PR A K Spearman A 5& 4 1) 45 S 1F
1188 2 e M Il I3 40 B, 45 R B8 BMI (B =
0.157, P<0.001) ,ALB(B=0.095, P=0.001) ,FFA
(B=0.177, P<0.001) & 1ML 7E PTH /KT & i 4 57
SR A & T RBP(B=-0.056, P=0.048) Ifil45(B=
-0.309, P<0.001) j2&IfiL i PTH 7K F- R A% ) 2 57 52
MR 2R, W3 3,

3 IV PTH K2 gk M m A 43 Hr 25

Table 3 Multiple linear regression analysis results
of serum PTH levels

S J¢] SE t P

i s 10.686 12.427 <0.001
145 -0.309 5.147  -10.237 <0.001
FFA 0.177 2.200 6.743 <0.001
BMI 0.157 0.105 5.940 <0.001
ALB 0.095 0.137 3.273 0.001
RBP -0.056 0.054  -1.975 0.048

2.2.3 PTH 5 25(OH)D FZT5 4L /347
PTH 7£ 3 H .8—9 H b THARKF-, M7E S H
REE(E, 25(OH)D 7 7—10 A AT 1 P iyde
EKF BSR4 e, PTH 5 25(OH) D E k&
P ) AE A #a # . #E 6—8 H,25(OH) D e, i
PTH /KA A, 7E 12—2 H,25(OH) D A%,
1M PTH AP A B, WL 1,

55 425
-~ PTH
-@- 25(0H)D
_ 120
= - ~
E 50 S
o0 N
= 15 ©
= )
[
& 45 5
10 &
40

T S S S S ST S S S I [
1 2 3 4 5 6 7 8 9 10 11 12

Aty
& 1 [ PTH F1 25( OH) D 7K (1 4E J& i Ax 4k,

Figure 1  The annual cyclic variations of serum PTH and
25(OH)D levels
30 B
ABFFERASTHT T 5200 PTH /K- ZFP R

gL, BMIL 5 PTH KR IELMM LR R, 5
WEAEAF FT 45 AR ) e AR IS PTH 7J<JF
v AR AR R R, | EL B A B e i R e
—IL A e 5 " BMI Aﬁﬂ%ﬁ“%‘?ﬁﬁiﬂﬁa‘éo
I8 Z P52 4 i g T4 2050, IR I & BMIT A
FER LIS 93 R ACE T . HUIRSS M = 40 b A A
AN B g R W R AT BEAE b i v PTH 9
PR3 R 7, AT A 7 BMI A R 8 35 PTH /K
ST A, 9 B A R S R 2 T L YD 4
D1 E’J%%ﬂs,ﬁﬁﬁ%lf@ﬂt%ﬂ%ﬂ%#@ﬂ@ﬁiﬁzﬁ&qﬂ
RAEHAERT ) W R B, AR 5 R 55
JgeE ) RS 3, B AE RS Tl 25( OH) D 4%
IR 2 I R 5, BMI A5 5 g ot i 52 W 35 I
SR A KT R 0 I 9 R K F AT g
fﬁz_ﬁﬂﬁc%ﬂ%éﬁiﬂﬁﬂﬁiﬂa%mﬁ M, i HAE PTH /K
Th s Z B0, (B S HE S [ 3 1 v 0 10 FEIR 55 B P 9gg 11
K R A R B AR,
505NN, 464 R D 55 PTH /KK & M
5, TE G BMI EE 1, B U 20 2 0% [0 A7 3000 A T
Ye: K D ) 1,25( OH) D MYEEAL R Tl HeAE 9
FIHEEREAR, Fm > T N IEMEZE AR R D BECE ik
EPEI’J7J<¥ A SN PTH /K F 09 4k % PE T+
T BRI AT 5T 2 W AE R B B PTH K
Lﬁéﬁi%% DARA T, 25(OH) D Bk N4i4:% D
A BT 2, R 0T 1 B v 53¢ 25 (OH) D
AT R, ] B4 S 85U E PTH AT, X —
MG S R DRES L H Y Wik, X F
PTH /K5 4E4: % D Z 8] 1) ¢ & H T A i,
AWFFE LSRR PTH K F-5 25(OH) D 2 HAHK,
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AHFFEHE— 25 2247 3 3 9 fA B2 43 BT T PTH I
25(OH) D/K V-5 245 2 [B] (W #H P, & 88 PTH 1
25(OH) D /K FREZE i sh i ka i A fe . 1E4 7R,
BT H B> S 58 A s B T B B R i i AR R
D 4 fiE F1 B AR, S 4 15 it 5 A2 2, MILAAR 8 1 14 hn
PTH 430 LA HE45 16 B A e, 2= PR 78 A2
Rk A e A 2 D AR 1 3 5, (145 i 45 K S T
fo, NI A0 PTH 40277 g 4h e n] ik — 4
YR PTH K544 % D Z I AR,

AHIE 5T A OGS M o, 1L PTH KFE 5
GLU R 2 IF A6, i 5 HDL_C i 6202820
SERERF AR B, 75T XS i 1 016 44 70
% Fe UL AR BB B 5T, 13 PTH /K F5
JEEFE BMI B2 i & R PR A B A P74 (HOMA-IR )
L FIFE A ¢, 1 5 HDL-C & 11 A1 561 Karras
SOV B, 23 A SR IR 55 R U R vk B L O A
X, X—PALARES PTH 51 K 0B & X440 A
KB BRI I PTH /K T w2 R A 4 &
NIV Ak 0 ) R T TR I A Il 12 22 &R - 1) IRS-1
BEFR L , DA 11 55 1 T 200 M A JB 5 R AR 515 3 I X
FECA BB RILPT L MeAh, Sass DY b K
PR, I8 ZKF 5 I3 PTH /KF 5 35 A ¢, IF
HF ARSI AR I 5 R 2 AR Rk . R, A
G RS L X TR S A TS
TRAERZ I R 2R R 17 20 W A I 98 N BE G S o dE A
5%, Al-Hraishawi 25" [l 212 3] J 2% P AR 55 A
IhBETCHE AR BT & B, 13 PTH /KF-5 HDL-C
IR ARG, (HELRBLE] AN B, ik SeffF o 2t
WM PTH 5 GLU 1R Mg 51 8f LA K ik 5
B A E A B AR Y R AR
FEAEZS R R 40 #r v R W88 3] S 35 1k S 1Bk, {H X
FEA MR H e 0 A B 3 SUPT A 20, Aok
o B RIS T ™ T A I R AE 5 oF i — 25 R FL
DINIESTEE S

HAT, % T RBP X} PTH 7K 5% 1 i BF 5% 8y
HFR, ABF5E KB, RBP 5 PTH /K- [ AE7E 5 A0
KA, HE/R RBP W] eI i 44 3 A AR5 6 e 42
P55 PTH A4 W5, RBP J2& H Hir & M — 45 S PR
B R AR ) R T, LR 5 RBP 25
5, #— L 5 FAR I % 12 208 H (transthyretin,
TTR) & B # B2 -RBP-TTR & &4 B 0 o 1552 i
F EARGLL A R A B Y 3 S AR
W, FEVR P ARG 5 5 43 Ak TR HE DGR A
FFODR 2% i 4 e 2 D RO LA B s s i R A AR
W R LA M R R > — SRR IR X Z ik

(retinoid X receptor, RXR) . 4 3\ 35 iR 57 1K
(all-trans-retinoic acid receptor, RAR) LA & 4 Jitd #iL
FIRSE A H (CRABP T A I1) ' Wi #% % ] 3l i
PRI AZ A2 AT 538 I, T HE R 55 B 3 2 e A 1
It H 5 K PTH mRNA (12835 K -, M T 4190461
PTH (53, BEAk, 100 ¥8 R 1A BE 184 5 HH bR 52 i 400 g
Nl PR AU |l 20 B PTH BRI A0 45 SR M 15 8
S (A5 FF DR 22 i A0 A 550 A1 ) I 7K S B T 41
il PTH 43 b, B, A58 & 8LAY RBP /K5
PTH /K2 fAH 5 IR AT BEJ& T RBP Tl | L ¥
BRI EL 29 R4 RBP % PTH 7K - 1Y 5% X
I H 2 W (B3R RBP 78 HUR 55 IR D Ag
P EER

AHFFE AR K IAE RN PTH K B A 5500
XATRE S BFERT G 55 L He g e i (311 :1 080) A
Ko BREAEFZE TP BI%F PTH B 520 A7 16 40 B 7
JE 4516, Touvier Z& 441 (Rl 58 K W 8Z ) PTH /K
SR S 25 5 (B Serdar ZE1 I BIFgE KW, TCiB
ZIEFEWEAE IR N E, LM PTH K& T 5
P, BX—IR N RE 5 R KA, EA WF SR UESE
2 9 Z K T v T, TR 5 PTH K
R IEAHSE HALH T E A4S . OMEE R 55 R KT
BIEAC; QLR B2 TR & & T 54, g R
EESE S IR B VA 5 R B T
FE S FX B, R PTH P84 o (il HARH L
5 R i — R

ZE E R, AR T PTH 7K 19 5% i
% 4R, PTH 5 BMI,GLU FFA £ 1EAH 5, 1
5 RBP . Ca™ A, A, B WML F] PTH /K F
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