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Abstract: Objective To explore the diagnostic value of serum C-C motif chemokine ligand 3 (CCL3) and
Semaphorin 3A in patients with type 2 diabetes mellitus (T2DM) complicated by osteoporosis (OP).
Methods A total of 125 patients with T2DM complicated by OP who visited the hospital from August 2022 to
August 2023 were selected as the OP group,and another 125 patients with T2DM without OP who visited the
hospital during the same period were selected as the T2DM group. The OP group was divided into Group A
(T value >—1. 0, but slightly lower than the normal value),Group B (T value between —2.5 and —1.0),
and Group C (T value << —2.5) based on the measurement results of bone mineral density (BMD). The lev-
els of serum CCL3 and Semaphorin 3A in each group were compared. Pearson correlation analysis was used to
analyze the correlations between serum CCL3,Semaphorin 3A and BMD in patients with T2DM complicated
by OP. Multivariate Logistic regression analysis was used to analyze the influencing factors of T2DM compli-

cated by OP. The receiver operating characteristic (ROC) curve was used to analyze the diagnostic value of se-
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rum CCL3 and Semaphorin 3A for T2DM complicated by OP. Results Compared with the T2DM group, the
serum CCL3 level in the OP group increased,and the Semaphorin 3A level decreased,and the difference was
statistically significant (P<C0. 05). Compared with group A,the serum CCL3 levels in group B and group C
increased, while the Semaphorin 3A level decreased, and the differences were statistically significant (P <<
0. 05). Compared with group B,the serum CCL3 level in group C increased and the Semaphorin 3A level de-
creased,and the difference was statistically significant (P<Z0. 05). Compared with the T2DM group,the femo-
ral neck bone BMD,lumbar spine BMD and total hip BMD in the OP group were significantly decreased,and
the difference was statistically significant (P <Z0. 05). The serum CCL3 level in patients with T2DM accompa-
nied by OP was negatively correlated with femoral neck bone BMD, lumbar spine BMD and total hip BMD
(P<C0.05),and the serum Semaphorin 3A level was positively correlated with femoral neck bone BMD, lum-
bar spine BMD and total hip BMD (P <C0. 05). The results of multivariate Logistic regression analysis showed
that CCL3 was an independent risk factor for T2DM with OP (P <C0. 05),and Semaphorin 3A was an inde-
pendent protective factor for T2DM with OP (P <C0. 05). The results of ROC curve analysis showed that the
area under the curve (AUC) of serum CCL3,Semaphorin 3A and their combination diagnosis of T2DM accom-
panied by OP were 0. 810,0. 802 and 0. 869, respectively. The AUC of the combined diagnosis of T2DM ac-
companied by OP was superior to their individual diagnoses (Z . upinaioncers = 2. 235 s Z combination Semaphorin 34 — 2. 021 5
P=0.025,0. 043). Conclusion

OP,and the Semaphorin 3A level is decreased. The combination of the two has certain diagnostic value for

The serum CCL3 level is increased in patients with T2DM accompanied by

T2DM accompanied by OP.
Key words: C-C motif chemokine ligand 3;
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1.1 — ¥R PEHC 2022 4E 8 H 2 2023 4E 8 AT
A2 T2DM £ OP 3 125 filfEHN OP 4.5
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TR R, 2 R G B X (P>0.05), OP 4
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A IEHEMEAD BHTHE—2.5~—1.0).C4(T
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HABEK H G =25 16 B ER i 5 mL, = R #E 30
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ELISA # f1 # CCL3.Semaphorin 3A /K3, 20 584N
AL 100 L AL, 35 B LA 4 °C o
B BPRPEY200 pL B R E R B 1 b, bR
ARVAR 100 p L BE G R BR HE & 2 00 im A R AL AR
HPEIRZ W 2 h PR 22 RIS Uk 5 K. N 100 pL 4
B SR AR -BRR 3 4501k W I 1A WL AIK B PR = R 30
min; PEEZE MR Y 5 K100 pLTMB JEWIER . &
IR E 30 min; il 100 pL ML R . F 2 1) B8 i Ar 4
TE 450 nm Kb 55 WO B, 2 i Fm o i 2k 0T 1195 45
AR A W H b 503 B A | (815 . DNM-9602G) . A
CCL3 ELISA 7] &1 B 288K KA w) (5245 :88-7035-
88). A\ Semaphorin 3A ELISA 5| & W H £ 4 Y
SN (B85 . CSB-E15913h) .,

1.3 Siit2gabsl SR SPSS21. 0 484k 1 i 47 %k
POt . TR L = s 2o, P4 F A kST AR
A ¢ KB, 22 4 ) LR B 3R O 25 o A (it — 2B
P HE AR ] SNK-g #5586 ) 5 11850 %8 R LB 5 s 4
RER T X K5 Pearson #H &40 T2DM 1
OP H# 117 CCL3,Semaphorin 3A 5 BMD ¥4 3¢
P R A ZHE Logistic BIH43 81 T2DM £ OP 5%
M) PR 2R 5 2R FH A2 308 TR RRAE (ROC) il 26 43 #7 1 ¥
CCL3.Semaphorin 3A X T2DM ££ OP (32 Wit {8 .
P<C0.05 fRnEREBEHITFE L,

2 % ES

2.1 WM CCL3,.Semaphorin 3A KFEHHE 5
T2DM 4t e, OP 4136 CCL3 7K F F+ 5 » Sema-
phorin 3A JKF-FEAK, 22 7 A i1t 4 3 L (P<C0.05)
W1,

=1 A M F CCL3,Semaphorin 3A
KFEER(x=£s)
205 n CCL3(ng/L) Semaphorin 3A(ng/mL)
T2DM 4 125 32.93+8.74 20.78+5. 41
oP 41 125 43.60411.53 15,9244, 73
t 8. 245 7.561
P <0. 001 <0.001

2.2 T2DM ff OP A F2 B 1L 3% CCL3.Semaphorin
SAKFHE 5 AALE.BA.C4limiE CCL3 K
STt . Semaphorin 3A KRR, 22 R A G it ¥ &
(P<C0.05); 5 BAl I, C i CCL3 KT+
{7 »Semaphorin 3A K FEAMK, 2R A G it B X
(P<<0.05), W2,

2.3 MWARKTERILE 5 T2DM A, OP A
JeE SiE BMD, A BMD, £ 8 BMD &3 A%, 22
A G R X (P<<0.05), WL 3,

x®2 T2DM f# OP AEFE E I F CCL3,Semaphorin 3A
Pb& (x+5)
24 51 n CCL3(ng/L) Semaphorin 3A(ng/mL)
A4 61 34.7844.59 18.25+4.16
B4 35 42.2846. 15" 15.61+3. 35"
C4l 29 63. 747,92 11.3843. 79"
F 284. 405 23. 881
P <<0. 001 0.000 6

TE. 5 AR, P<<0.05; 5 B4l iR ,PP<0. 05,

*3 FAKRKEREE B[z Ls Hn(%)]

EEE D T2DM 4 (n=125) OP 4 (n=125) t/X* P
Y () 61.4648.27 62.3949.54 0. 824 0.411
P 0. 256 0.613

% 65(52. 00) 61(48.80)

e 60(48. 00) 64(51.20)
BGP(ng/mL) 7.83+1.56 7.5241.31 1.701 0. 090
DM 5 2 (4F) 12.39+2.18 13.4742.67 1. 849 0.066
TRAP(IU/L) 6.89+1.12 7.1841.47 1.754 0.081
JR HOP(mg/L) 36.7948. 24 38.3248.73 1. 425 0.155
i #iE BMD(g/cm?) 0.7640.13 0.5940.08 11.933 <<0. 001
JBHE BMD(g/cm®) 0.94=+0.15 0.7040.09 15. 094 <0. 001
24 BMD(g/cm?®) 0.85+0. 14 0.69+0.11 10. 191 <0. 001
Ca(mmol/L) 2.43740.33 2.37+0.31 1.482 0. 140
Mg(mmol/L) 0.77%+0.12 0.80+0.16 1.677 0. 095
P(mmol/L) 1.2140.18 1.25+0.21 1.617 0.107
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-5 B #i4 BMD, JEHE BMD K 428 BMD & 6 4]
F(P<C0.05), Ml Semaphorin 3A /K58 HE
BMD, EHE BMD K 4 BMD £ 1EAH % (P <<0. 05),

2.5 ZNZE Logistic MIH43#H7 T2DM £ OP Ay i
HZE DL T2DM & OP(R=1,.%=0) K4
i, UKCE 38 BMD, JEHE BMD ., 4 BMD A Ifil i
CCL3.Semaphorin 3A & H 28 & (3 Jy i 2248 1) i 47
Z N ZE Logistic M43 87, 458 /8, CCL3 & T2DM

W3k 4, = OP 3k 37 f& K A 2 (P <<0. 05), Semaphorin 3A
#4  T2DM# OP &M # CCL3,Semaphorin 3A 5 J& T2DM ff: OP M AR IR (P<<0.05), W& 5.
BMD #9718 X 1 2.6 Ifil# CCL3,Semaphorin 3A %I T2DM ff OP f
- CCL3 Semaphorin 3A Wi ROC il £ 73 #r 45 2R B, 17§ CCL3,
r P r P Semaphorin 3A K —F B A28 T2DM £ OP A9 i
e # HH BMD  —0. 536 0.005 0.581 0.004 & T E A CAUC) 43518 0. 810,0. 802.,0. 869, 34 HX
I BMD —0.542  0.005 0.617 0.002 H12Wr T2DM £ OP B9 AUC L T 4 H 5l 2 Wr
48 BMD —0.611 0.004 0.653  <C0.001 (Zyga cors =2. 235 Z i semaphorin 38 — 2. 021, P =0, 025,
0.043), W 6.4 1,
x5 % E & Logistic B34 %1 T2DM £ £ OP KIS E &
PSS B SE WaldX* OR 95%CI P
JBe A B BMD 0.908 0.512 3.150 2.481 0.910~6. 768 0.076
J##z BMD 0.935 0.495 3.564 2.546 0.965~6. 718 0.059
4% BMD 0. 839 0.471 176 2.315 0.920~5. 827 0.747
CCL3 1.155 0.348 11.015 3.174 1.605~6.278 0.001
Semaphorin 3A —0.839 0.381 .853 0.432 0.208~0. 912 0.028
*x6 In 3% CCL3,Semaphorin 3A %t T2DM £ OP Kyig B &
b5 REED  RFEOD BT AUC 95%CI EORR L4
CCL3 74. 40 81. 60 37.59 ng/L 0.810 0.756~0. 857 0. 560
Semaphorin 3A 71. 20 82. 40 19. 85 ng/mL 0. 802 0.747~0. 850 0.536
THEBG 80. 00 80. 00 — 0. 869 0.820~0. 908 0. 600
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BN I 2 BMD 9 & bR, 78 T2DM 8 & o, fili
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H. KRS R B, 5 T2DM 4 &, OP 4 1 i
CCL3 KFTHE . ZFAHGEI#E L (P<<0.05) ;5 A
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IR R, M3 CCL3 7K F 5 4 . i A L1~
L4 JEHER) BMD £ G AR . ik 5 A B 5% 19 45 S —
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K5 B s BMD, JEAME BMD J 4 i BMD & it
I (P<C0.05) ; Z % Logistic 181020 7 45 5 8K .
CCL3 /& T2DM £ OP @yl 57 & K K &= (P <<0. 05)
78 CCL3 5 T2DM ff OP 1 %t A 56, Fh g 3¢
A B) L T CCL3 W RIB S 425 OP B 1
BMD # ¢, IfiL i CCL3 Fhi , JEME A2 A7 BB 351 BMD
BEFRAG. SREEV R, M CCL3 2 Wi &3 r R
J& N EERIK I (DVT) #:() AUC 25 0. 852, R
T12% A B TR &S AT ARG DVT 2 Wik ie.
REFIFIAESI S L CCL3 2 Wi 2 4F B ¥ OP 9 AUC Wy
0.767, T 7 MU N 85. 86 %, Ifil i CCL3 /K5 &
A OP M & A HH 56, I CCL3 & U BLA 0 h OP
TUFE bR, A5 ROC {1 48 5 B 45 R 8%, 175
CCL3 £ T2DM £ OP f§ AUC J 0. 810, 5 fif )&
T4.40% R 5ERE 81.60% , #E/RIMLYE CCL3 A1 &
&2 W T2DM £ OP A= #rbs ik

Semaphorin 3A B F S HEZ R M HZEN —H,
B BN TR B 2R R G v R 8 T B R R 5T 40
PR 5 A A A gk R AE G, 0 20 3 A L o Ak 412
R M A R E AR, 2 5 g B Y A
F PR 32 (K T, LOTZ 27 J W, 1a) 78 5 T 210
L AE T 45 1 Bk 3R T e A R A Ak, 7R A A BE R A
T, i il Semaphorin 3A AbFE, {2 3 5 R Tk 2D, Bk
H 5 A6 B AR, Semaphorin 3A 45 & 42 1k 19 2 4 B
B, Al A £ i 0 A R A G O A
M. LT ZEUY %, Semaphorin 3A & — Fh 5 it 1) 5%
S A BT, T A TS PN B AN ) O A s T, A

TS B0 g B Aar 175 5 0400 I v 80 U A . A A
B, Semaphorin 3A B # 8\ J& — B A LAY & AR B
DR, T ] s 0 W A i 0 B . TTAN 250
il . Semaphorin 3A Fid kA2 5 2 W5 5 1 %
IE PRI T A 20 e G A M e IR B SRk . AR WE AT A
R BIR. 5 T2DM 4 %, OP 4 1% Semaphorin 3A
KRR, ZRA G E X (P<<0.05) ;5 A 4L
,B4H.CHMPE Semaphorin 3A KEFEM, 2 7RH
Gt B L (P<<0.05); 5 BA LK ,C A1 Sema-
phorin 3A KF-FEAR, 22 8 GE 124 5 L (P<<0.05),
$&£78 Semaphorin 3A JEAH RN H YA F . S 5 uE
Ak e AR E R L AT RE S T2DM f OP &R
BLIAI G, S8R 20 % )i, 48 2 )5 OP 104 1 7
Semaphorin 3A W EEML, WTRES 54 %5 OP A
fiat B, BEAES HIE, T2DM £E OP B 3 h if 3
Semaphorin 3A K F1{K F T2DM H &, T2DM 5
BMD & IFEAH%, 1.7 Semaphorin 3A 7K 5 B & 5
B JEHE X A BMD 2 IEA G, SARR AR — 3.
ARAFFELE R B R, ML Semaphorin 3A /K3 5 B 30
# BMD, £ fff BMD K& 4= i BMD £ IF i 3¢ (P <<
0.05); £ Kl & Logistic [l IH 7 #1245 - & 7/~ , Sema-
phorin 3A J& T2DM f£ OP sz ff 1 £ (P <
0.05), #&/~8 Semaphorin 3A W05 T2DM £ OP
KA, 2 7 Semaphorin 3A KA 5 T T2DM
£ OP W¥EIT . AW ROC M £L 20 Br 4 5 B s, 1L
¥ Semaphorin 3A 2 Wi T2DM £ OP ¢ AUC K
0.802, RHE 71.20% , K¢ 5 82.40% . #2/R Sema-
phorin 3A 7 ¥}y T2DM ff OP 2 Wifgdr. —#H B
AW T2DM £ OP ) AUC 4 0. 869, 1 T 45 A B
MW, UL B A2 i A — e .

Zi E PR, T2DM £ OP B 1L iE CCL3 K F T
& .Semaphorin 3A JK-FE{K, Bi%E T2DM ££ OP H#
HREE N, MW CCL3 K F i % F+ & » Semaphorin
SA WETHE, ZHBKAEX T2DM ff: OP A — &1
Wik EE, AT {E N T2DM fF OP M4 B2 Wifs b . A
R JE Z AL TE T3 BORE A A/ S J5 25 B 0 R 2
ZARTE— I R AR I BR B BT 5T H S 1 0. A
W12 T2DM £ OP B9 1112 Wi 48 1L 55 Bf

S % ik
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