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[ Abstract)

destruction of bone microarchitecture, which is prone to fracture and seriously affects patients' quality of life.Insulin-like

Osteoporosis (OP) is a systemic bone disease characterized by decreased bonemineral density (BMD) and

growth factor-1 (IGF-1) is a core factor in the regulation of bone metabolism, and its level is regulated by estrogen, growth
hormone and other multifactors, which is closely related to the occurrence of primary (POP) and secondary osteoporosis (Sec-
OP).Serum uric acid (UA), an endogenous antioxidant, protects BMD by inhibiting oxidative stress, but hyperuricemia may
exacerbate bone loss through an inflammatory response.Currently, the relationship between UA and BMD remains controver-
sial, and the mechanism of interaction between IGF-1 and UA has not been fully elucidated.This article reviews the association
between IGF-1, UA and OP with a view to providing a theoretical basis for early diagnosis and targeted therapy.

[ Key words] Osteoporosis ; Insulin-like growth factor-1; Uric acid ; Correlation
Fifi 5 A BR 12 8 A 0 ) B B3 55 A8 JE (osteoporosis, OP) 1 OP #Eik
A T A 2 A B [ AT, HC S B0 07 XU S 25 18, 7

AT 2R W], OP $211 10.2%11% 50 % VL F B4R A, T3

H I AR N AT T S U Ay, OP & —Fhvl T2 H
PR Z 5200 1T S BUR 4B % % (bone mineral density , BMD) ‘5 it
A B S A R W B 0 — 4 B PR
Jif 55 ZEREA: K K F-1 (insulin-like growth factor-1,IGF-1) J&—7F}
HHEAZRY B, 22 S5 WA ERERN T2 —, KRR
(uric acid, UA) JEEEREREMR YT 1), S —Fh TR PERR BT A AE ]
JEAESE UA 768 A B4R Al 32 B 263, AR SC B ZERT IGF-
1 UA 5 OP fySCHME , LIS OP 1) 7 1112 Wi R 1m) 36 97 42 4L
AR

2030 AEHEBE N 13.6% ', OP I R4 Ry 2 K2, B % 1k
JRBAME (primary osteoporosis , POP) 14k & B B AME ( sec-
ondary osteoporosis, Sec-OP ) , POP X 43 J 45 2 J5 & It i WA AE
( I BY) ( postmenopausal osteoporosis, PMOP ) | % 4 P & 5t i A
JiE ( 1T 7)) (senile osteoporosis, Sen-OP) & P& 5t i #AE (idi-
opathic osteoporosis,I0P) . T} Sec-OP =% 55 P 43 Wbk | 45 45
AV ML FR GEHI A8 M B A5 1 B 1 301 1 50 24 4
M AR R A KD, OP s 2RI N 4 B RR TG 832 [ |
FAEBTE 25 BT SFRER XA A BT 3 AR R 52



SEMENG AL 2025 4F 12 A %6 24 455 12 ] Chin J Diffic and Compl Cas, December 2025, Vol.24, No.12

- 1525 -

2 IGF-1 5 UA

IGF-1 5 UA JKFBYIH G, BRI, BN IGF-1 T UA
IR e B HIBRTEMLEI7E T, IGF-1 BE S 30 il % 25 5% R
215 3 1 (urate transporter, URAT ) f I B/E I, [ 3806 %
A4 URAT U1 ABCG2 . ABCC4 . OAT1 . OAT3 45, DA [ A%
UA K HeAh  IGF-1 X UA KPR 45 7E — R |22 5
IGF-1R JE [ Z A5 ma ), SR Mo 451 7 A K B3R 40 1
R AR R B ORI, K IGF-1 230 UA AP F+ L 1R
S G W% 1GF-1 7K TERBEAIL, UA 7K T Wik %, Xl e 54K
% (GH)/IGF-1 fill 7 % T 3009 e &5 ZALHL (IR) A &, GH ]
SR 0 43 A, YOI XL VRN B v 09 U0 5 T T R ( free fatty acids,
FFA) 7KV, FHE 0 FRA 233k A LA A0 i 4 AL, XA 4 kit
L —RIVES I 2R 15 538 B R 250 B 0 3 L S
Ak, T IGF-1 W] DL 42 5 UL Rl D5 40 B L 7 TGF-1 32 4A L)
K510 2 2 a8 LB A B 5 10 5 F AL T e
%, T 26 2 4 i S URR T . R GHY/TGF-1 HoAF 454t
Jo 5 2R R 2 i 1 VR D, AT LA N A 2 IR 2R AR
PE XAl GH/IGF-1 e 8 i S 30 ™ IR AR, 251 &
R 0 e S R NUAE 70 JBE 5 3R I BE A o 3 UA 19 A A
FREFIE T 51 03 7%32 UA 15538 8 11 GLUTa Bl 3 b 15 /1N
B UA BRI S 5 IRIBR ILSE (hyperuricemia, HUA) (89]
PRI, A A R 3R 40 WA 2 T A iR S8 3 v, GH/IGF-1 il B i
TEE T 5 R AT S Ak & 0 = R 5 28 MUAE , e & T 3T UA K
SR B FE L BRI, Mo 25 BFST ARG A b, R WEE E UA 5
25 JE R 85 ZE KT 22 ) ) S S A DG, R o T B2 B R R AR B
AR I R R R R SR GHY/IGE-1 Bl B UA /K58
EXiCN BN
3 IGF-1 5 0P

IGF-1 32233 o £ 15 10k 15 0 A A0 i 400 B 1) Th g 5 Tl o
e B EIATAE  IGF-1 K F R M T S B0 B s /b,
MSE op &4, IGF-1 ZF| LI F R ZEJH$. (1) GH.GH n{E
FAT GH/IGF-1 %l A BE IGF-1 35, BIFE B B4 KA,
MR R AT . (2) M (estrogen) : IGF-1 EE A 5
TR —a AR K 5 b — T A R R A —
ERIE . (3) IR 52 7 3802 ( parathyroid hormone , PTH) ; PTH
H L —FIRSEIRE , RS TE AL P9 A5 B IR 4 2 v & T AR
FL AT LA AR S B . PTH RERS A2 UF IGF-1 %
ik, #E T TG U mTORC2 5515 5 @ %, 3K 20 B 40 il 4
EI (4)IGF-1 3L N LM IFs £ W IGF-1 N 2 ES
OP 4 5, IGF-1 135767 FER A2 35 OP KUt
3.1 IGF-1 54:% )5 OP 4245 & MEBE /K- BRI il ad
VA RLE AN TGF-1 3k 4TI B Wl S B B i 3h 28 74, 5
ARG F E T opl] o 1M, Zhang L (17] W kKB, JC OP B
IGF-1 /K- 231 F PMOP 3%, i H IGF-1 1l BMD A fR5% 1)
FHOCHE, $75 PMOP By & 4B & B 5 IVE 1IGF-1 IR B AHE,
TGF-1 435 A2 7Tl ) 422 5 350 1 28 3 i 400 A 1 9% v AT, A
Bt B EE AL OP B8N T 4 28 J5 10 4 ke A B T RO FE I 1, 8
IR PMOP S35 3% 1GF-1 K- 1746 B BMD /K- 18R

IGF-1 RTVE R PRAG 4 28 515 R 2R R AU PR A .

3.2 IGF-1 5:&4EPE OP  OP fE B4ERHMATh Z 0L 403k,
FRHAN R BT & R B K s B IR E B AR
HOLEPrARA T AR N R R AR SE R W, OP (R
IGF-1 KPR, I HL IGF-1 /K75 BMD & EAHE | il
SR BMD K IGF-1 7K PRl B i Bs OP KB 5T i A P i 47
W&, Sen-OP # & IFNLAE , iF 5 2B, k55 K /IGF-1 {55

LD G450 Ty 6 7 06 55 9 45 b 4 i o AR, 78 T 100 1A ek 2 i
CWUPR B ) AR DG M ) Pl SCBPE T, IRt 2241
WUDAE ) % A FT Rt 5 IGF-1 B3 /D 7 o6, il ad T 1 IGF-1 7K
- KA S AT [l POP 5 LA g
3.3 IGF-1 54&1E OP  10P 24575 % & & W1 A s A iy
ANRJEEHE B R, 22 FTHRELBWRNILE, KRR
WEE G NG A4 5k IGF-1 5 10P B st i/,
{BAEL 200 10P 1L TP AFFE—Fh U3 B4 . 880m1 119 IGF-1 5%
TR B A 6, X AT BE S IGF-1 #ikHia X,
3.4 IGF-1 54k%& P OP Tl Sec-OP AYIGHIRZ Il K |- DL
PRI (25 4R 2R GV R T AL TE e A 2 )
FaiE 2 0 B R, M ZE KA BENE T U IGF-1 J HAz A
fFEihs , IR IR PIBK/ Akt 13538 % , 100 160 i 40 e 1t
FER, i AE— 2 AR b o] DA B e R 5 e i oP™> L 1
W DRI AN 1 SR A 2 J ol o TGF-1 K BEAIG, - AR 5
WEANE Y B O KR SO R Ik & 1 oP B & 2
5 IGF-1 KTV FREA K,
4 IGF-13&97 OP

IGF-1 W3 BMD, & OP (G Y7 $EHLHT 1Sk s, WF5E &
B, SRR AN T IGF-1 BB RUAE HF 4 RS £ I B o v K B i
PG, SRR L IGF-1 3Ry 4R B BMD A4 7 2+ 1
A8 (BRI A8er W EE ) B i 7 B B BUbR AR (B A5 R
BERRRG ) 7K T35 2 HRFE  UEW] IGF-1 B R #E5 T R ki
WA WERDY . BAFE LI, B4 T Fi & 80 py/ke
(4 TGF-1 T8 a8 A 4 R BUR A0 10 2 4 B 28 1 190 Joi ek 0 4
] LR s OP B R BACIEHE B S IGF-1 K
FHEAa L,
5 UA5op

UA S50 5 DR 96 A1 50 ik 5 100 R 256958 A %, I 4F R UA
EE B PRER 2 202 56, (A UA K5 BMD 56 5
ARG

—J7 i, A TR UA S 308 PR B, = UA XF
BMD WP 1R A 4, 1EH 88 7K 7 UA 5B 1k BMD B
RABHA K, SR, 7 HUA e R R o, UA 23 i
PrAG . BHFFE AT, UA B4 i 1A w3 S0 1l Hp e 40 i i 41
% B}k ( neutrophil extracel lular traps, NETs) ,iX 2% NETs & i3 H
AL 2 e 550 1 A T A0 B P 3 g A PR L
H A RANKL/OPG (194, 81 B2 {2 i i B 240 i i o1k 5 8
WO e 2 FECE R A UA T LA 44 R D
(A7 S e 2 O 4 R L T e S e



- 1526 -

SEMERG AL 2025 4F 12 A %6 24 455 12 ] Chin J Diffic and Compl Cas, December 2025, Vol.24 , No.12

R, dErER D AU ] B R L RS BRI R T Of
— N UA T8k OP BF I ik ™

F—J7 1, UA BATUEAAE T, aT LIRS & B 2k, A
Wi OP  WFFE /R, TE46 48 )5 Lotk h  UA 55 BMD 5 1E A
X B I UA B B AA AR R D IR T
BARAY 3 FUBUA, 76 1 FRAA BT & oP B b 17 UA<
296 pwmol/LAJHEXT BMD A &4 4FE M, T >296 umol/L 5 BMD
5> SR

UA 5 HABZEA OP 1R R A Rk — L0158, MR HFC
A RIS AR AT LA G 1 R P AR S A — 26 5T I i 7 UA K-
RFM BMD 7K H) LA
6 INEERE

25 EFTA  IGF-1 K F- 1T B GH M — B PTH 3 [ £ 254k
W S5 TERERK EF BREEEAERE, 16F-1 K
NS ERE OP 4k k1t OP By &4 R JE# VM, HAT X T
IGF-1 /77 OP MBS H/D , Rk 28 i RILIR Bk IGF-1
HRAITIE 1, UA 5 BMD B ZR i A7 AE 4, UA 75 IE H 80
KPS P, A AT BLgi A, {HAE HUA B35 UA 80
PRI, HAGHZ UA 16 10P Sec-OP HFAYFEFIAR B 5%
WG ANAET A TR UA B9 FE A 5 1 A 26 50 OP wh [RAF3E H
B, UA 5 IGF-1 /K P2 YIAHSE 164Kl ift. 3 IGF-1 & UA 7K
-, BV AT AR T OP SR B2 R, SR A IS Y 5 B 4 1
IGF-15 UA 7KF-E/F 0] LLTR OP , 7EIX 5 1, AR5 BT 2 1Y
I AR I8 B IE
SE 0k

(1] HrHRBEE o B oG b R SR 43 25 UK P 8 oL i A A 12
JTHERI(2022) [J]. "PESFHES, 2023, 26 (14): 1671-1691.
DOI:10.12114/j.issn.1007-9572.2023.0121.

[2] Harris K,Zagar CA ,Lawrence KV.Osteoporosis : Common questions and
answers[ J ].American Family Physician,2023,107(3) ;238-246.

[3] Amarnath SS, Kumar V, Das SL. Classification of osteoporosis[ J].
Indian Journal of Orthopaedics, 2023, 57 (Suppl 1) : 49-54. DOI.
10.1007/s43465-023-01058-3.

[4] Mandal AK,Leask MP,Sumpter NA, et al.Genetic and physiological
effects of insulin-like growth factor-1 (IGF-1) on human urate home-
ostasis[J]. J Am Soc Nephrol,2023,34 (3):451-466. DOI. 10.
1681/ASN.0000000000000054.

[5] Gaal OI,Liu R, Marginean D, et al. GWAS-identified hyperuricemia-
associated IGF1R variant rs6598541 has a limited role in urate medi-

ated inflammation in human mononuclear cells [ J ]. Scientific

Reports, 2024, 14(1) . 3565. DOL; 10.1038/s41598-024-53209-7.

[6] Mo C,Chen H,Wang F,et al.Uric acid levels correlate with disease
activity in growth hormone-secreting pituitary adenoma patients| J ].
Frontiers in Endocrinology, 2023, 14 1230852. DOI: 10.3389/fen-
do.2023.1230852.

[7] Vila G, Jorgensen JOL, Luger A, et al. Insulin resistance in patients
with acromegaly [ J]. Frontiers in Endocrinology, 2019, 10 509.
DOI: 10.3389/fendo.2019.00509.

[8] McCormick N, O’ Connor MJ, Yokose C, et al. Assessing the causal

relationships between insulin resistance and hyperuricemia and gout

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

using bidirectional mendelian randomization[ J . Arthritis & Rheuma-
tology, 2021, 73(11) : 2096-2104. DOI; 10.1002/art.41779.
Fernandez-Chirino L, Antonio-Villa NE, Fermin-Martinez CA, et al.
Elevated serum uric acid is a facilitating mechanism for insulin resist-
ance mediated accumulation of visceral adipose tissue[ J]. Clinical
Endocrinology, 2022, 96(5) : 707-718. DOI; 10.1111/cen.14673.
Fang J, Zhang X, Chen X, et al. The role of insulin-like growth fac-
tor-1 in bone remodeling: A review[ J]. International Journal of Bio-
logical Macromolecules, 2023, 238. 124125.DOI. 10.1016/].ijbio-
mac.2023.124125.
Dixit M, Poudel SB, Yakar S. Effects of GH/IGF axis on bone and
cartilage[ J]. Molecular and Cellular Endocrinology, 2021, 519
111052. DOI; 10.1016/j.mce.2020.111052.
Muratoglu Sahin N, Peltek Kendirci HN, Cetinkaya S, et al. The al-
teration of IGF-1 levels and relationship between IGF-1 levels and
growth velocity during GnRH analogue therapy[ J]. Journal of Pediat-
ric Endocrinology&Metabolism, 2020, 33 (1) :113-120. DOI. 10.
1515/jpem-2018-0482.
BRZR , sl A B VR AT K G (L VR0 S 0 A 6 MLV 5 I
TEBERI A B TR SS IR RS R [ ] R PR 36 R 24 2%k, 2021,
42(9) :1029-1032.DOI;: 10.3969/].issn.1673-4130.2021.09.002.
Demambro VE, Tian L, Karthik Vet al.Effects of PTH on osteoblast
bioenergetics in response to glucose [ J].Bone Reports, 2023, 19
101705. DOI;10.1016/j.bonr.2023.101705.
Su SL, Huang YH, Chen YH, et al. A case-control study coupling
with meta-analysis elaborates decisive association between IGF-1
1335767 and osteoporosis in Asian postmenopausal females[]]. Aging
(Albany NY), 2023, 15(1) : 134-147.DOI; 10.18632/aging.204464.
Yong EL, Logan S. Menopausal osteoporosis; Screening, prevention
and treatment[ J ] .Singapore Med J,2021,62(4) :159-166. DOI. 10.
11622/smed;j.2021036.
Zhang Y, Huang X, Sun K, et al. The potential role of serum IGF-1
and leptin as biomarkers; Towards screening for and diagnosing post-
menopausal osteoporosis [ J ]. Journal of Inflammation Research,
2022 533-543. DOI. 10.2147/]JIR.S344009.
Zhou J,Liu B,Qin MZ, et al.Fall prevention and anti-osteoporosis in
osteopenia patients of 80 years of age and older: A randomized con-
trolled study [ J]. Orthop Surg, 2020, 12 (3) : 890-899. DOI. 10.
1111/0s.12701.
Sun L, SuJ , Wang M .Changes of serum IGF-1 and ET-1 levels in
patients with osteoporosis and its clinical significance [ J ]. Pakistan
Journal of Medical Sciences Online, 2019, 35(3):691. DOI; 10.
12669/ pjms.35.3.84.
Kirk B,Phu S, Brennan-Olsen SL, et al. Associations between osteopo-
rosis, the severity of sarcopenia and fragility fractures in community-
dwelling older adults[ J].Eur Geriatr Med, 2020, 11 (3) : 443-450.
DOI; 10.1007/s41999-020-00301-6.
Bhardwaj G, Penniman CM, Jena J, et al. Insulin and IGF-1 recep-
tors regulate complex I -dependent mitochondrial bioenergetics and
supercomplexes via FoxOs in muscle[ J]. The Journal of Clinical In-
vestigation, 2021, 131(18) :e146415. DOI. 10.1172/)JCI146415.
(T3 1531 W)



2025 4F 12 A% 24 %55 12 Chin J Diffic and Compl Cas,December 2025, Vol.24,No.12

- 1531 -

[34]

[35]

[J]. o E 88 4h B 2R 3k, 2022, 30 (15) ; 1381-1385. DOL; 10.
3977/j.issn.1005-8478.2022.15.08.

A 15 MRT Xof L T50 A ) 485 5 R 1 1 PR 5 1A 19000 B
HEEL A e E AR (D] MR s P E 2K
2% ,2021.

B2 R VPR S S RYT I i Fas/FasL {5530 g% 4T
BEAZ AN TR ALEI[ ] R AE S 24,2021, 17( 11) ; 32-
35. DOI; 10.11954/ytctyy.202111010.

eI KB 2t A5 LT By PR 45 Fas R GEXT &5 T P HOR AR
Ji A RS IR FRCLR R A0 M R T A R e [ T . b B 25 54, 2022, 28
(5):24-29. DOI:10.13862/].cn43-1446/1.2022.05.006.

FROR, BENE (R 58, 55 B R 1 U R) o B TA 7 X e 24 780 R
(] 25 5 14 A A6 3 A R G AT ) S [ ]380 g v B 2 R 2 2
2024, 44 (11) ;2043-2048. DOI; 10.3969/].issn. 1674-070X.2024.
11.014.

LB, B T, S P A U 4 3 0 Ao I T A 1] 2 2

[36]

[37]

[38]

[39]

AR BEAZTE WO R [ )], b o B R R, 2025, 33
(3) :43-47.DOI;10.20085/j.cnki.issn1005-0205.250308.
JIEAE TRV, T A RO A0 M AR R R A A A X
Fas /- SR T BRAYSE M [ 1] rhAEh BE 24 445K ,2016,31(12) .
5341-5344. DOI;CNKI:SUN;BXYY.0.2016-12-119
Wang Z, Tan Y, Xu F. Zonisamide improves Fas/FasL-mediated ap-
optosis and inflammation in a degenerative cervical myelopathy rat
model[ J]. Tissue Cell, 2023, 81.102024. DOI. 10.1016/]. tice.
2023.102024.
FRAGAR B AR A IE T, &5 v B2 24 A7 1 FOURE (5] 48 38 728 v 20 e
AT A T AR BTSR[] A T B 244, 2025, 40
(3) :1268-1273.
K At VSR Ry T I AR ) 45 5 s T OIS A i DR SRS
[D].22H HR P EZ R 2024,

( Wk B 397:2025-10-14)

(k4
[22]

[23]

[24]

[25]

[26]

[27]

1526 1)

Dabas A ,Malhotra R, Kumar R, et al.Idiopathic juvenile osteoporosis
in a child; A four-year follow-up with review of literature [ J].J
Pediatr Endocrinol Metab, 2021, 34 (11) : 1487-1490. DOI. 10.
1515/jpem-2021-0233.

Goetz TG, Nair N, Shiau S, et al. In premenopausal women with id-
iopathic osteoporosis, lower bone formation rate is associated with
higher body fat and higher IGF-1[ J]. Osteoporosis International ,
2022, 33(3): 659-672.DOI:10.1007/500198-021-06196-8.
Ebeling PR, Nguyen HH, Aleksova J, et al. Secondary osteoporosis
[J]. Endocrine Reviews, 2022, 43(2): 240-313. DOI. 10.1210/
endrev/bnab028.

XuS, Guo R, Li PZ, et al. Dexamethasone interferes with
osteoblasts formation during osteogenesis through altering IGF-1-me-
diated angiogenesis[ J]. Journal of Cellular Physiology, 2019, 234
(9): 15167-15181. DOI; 10.1002/jcp.28157.

Wong SK, Mohamad NV, Jayusman PA, et al. A review on the
crosstalk between insulin and wnt/B-catenin signalling for bone
health[ J ]. International Journal of Molecular Sciences, 2023, 24
(15): 12441.DOI: 10.3390/ijms241512441.
TR, LR, 2R ) AR A 1R IR B LY 25 (OH) D,
IGF-1 Je B AR T AR KP4l B G RS L[] M A ik
2020, 19 (4 ) : 344-348. DOI: 10. 3969/j. issn. 1671-6450. 2020.
04.005.

WK, R ORI 55 1IGF-1 G BMP-2 XRG4 - F Bisi
FARBCE BT R B B @ S b (1], SR A Pl 2 ik
JE, 2022, 22 (24): 4627-4631. DOI;10.13241/j.cnki.pmb.2022.
24.005.

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Joshi AS, Hatch NE, Hayami T, et al. IGF-1 TMJ injections
enhance mandibular growth and bone quality in juvenile rats[ J]. Or-
thodontics & Craniofacial Research, 2022, 25(2) . 183-191. DOI;
10.1111/0cr.12524.

Chen X, Li Y, Zhang M, et al. Lactoferrin ameliorates aging-sup-
pressed osteogenesis via IGF1 signaling[ J]. Journal of Molecular En-
docrinology, 2019, 63(1) : 63-75. DOI. 10.1530/JME-19-0003.
Sanchez-Lozada LG, Rodriguez-Iturbe B, Kelley EE, et al. Uric acid
and hypertension: An update with recommendations [ J]. American
Journal of Hypertension, 2020, 33 (7):583-594. DOI. 10. 1093/
ajh/hpaa044.
Jia E, Li Z, Geng H, et al. Neutrophil extracellular traps induce the
bone erosion of gout[ J]. BMC Musculoskeletal Disorders, 2022, 23
(1): 1128. DOI. 10.1186/512891-022-06115-w.
Lin KM, Lu CL,Hung KC, et al.The paradoxical role of uric acid in
osteoporosis [ J ]. Nutrients, 2019, 11 (9). 2111. DOI. 10.
3390/nul1092111.
FR, EIUR,BESF MIRFRK -5 40 285 B BB A 28
B B HARIEAR B SCR ()] b [ B 2 A i A ki B TR, 2023, 15
(4) :33-37.D0O1:10.12037/YXQY.2023.04-06.
EARA AR SCT R B a5 = Y S e AR AR I PR R 7K T
T RBARA R 20 [T ] Bkt e =, 2025, 55 (7) - 819-823,836.
DOI;: CNKI: SUN: XJYI.0.2025-07-007.
Xu M, Lu K, Yang X, et al. Association between serum uric acid
levels and bone mineral density in patients with osteoporosis: A
cross-sectional study[ J]. BMC Musculoskeletal Disorders, 2023, 24
(1):306. DOI; 10.1186/512891-023-06414-w.

( Wk B 397:2025-07-28)



