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Abstract: As women sge and enter menopause, bone frachre threatens their lives. This smdy examined the lower steroid bormones that have
worse affects on the healing of the infected bone. A total of 36 six-month-pld Sprague-Dawley (SIN) rats were divided inte six sroups: sham, sroup
I (infection), group LA (infection + antibiotc), group O {ovariohyserectonty), the O group (ovarichysterectonny + infection), and the OLA sroup
{ovaniohysterectonty + infaction + antibiotic). A 2 mm defect in the fenmir's disphysis was used to perform the frachme. An inooolation of 4 = 10°
CFU/md of Staphylococms soreus was implemented On the 30th and 60th days, blood (THFa and IL-) and tissue (histopathology and colnming
agar) samples were collected. Apar culture analysis showed that te O zroup had a higher bacterial load in the hone compared to the I group on
both days. The O zroup showed 2 wider level of callus and inflanmation than even the I group, but in terms of bone formation, it was sigmificanty
(o= 0.02) weaker than the I srowup. Senm findings showed a siznificant mcrease in THE-o levels in the (O srowp compared to the O group on day
0. We obzerved a siznificant decresse in bone bacterial load and incressed healins in [A compared to I bat not in OF compared to OLA. The
animal that had an ovariokysterectonmy had & more severe infection in its broken bone, resulting in inTeased bone hysis and 3 greater bacterial
load Additionally, the besling of the fracnme was linked o a longer delay. Systemic antibiotics, bat not those given to animal bone that had
underzone ovariehysterectonty, sreatly deaeased the bacterial load and improved the guality and soength of e callus in normal bone that had
besn infected by a frachre.

Keywords: Bone bealing, ovarichysterectonty, Fracnre related infection.

1. Imtroduction

Frachwe-related mfection (FRI) 15 one of the most severe complications that occur in frauma surgery. The current consensus
regardimg the diagnosis of FRI 15 to perfoern tests such a= histopathelogical exanvnation to confirm the presence of microorganismes
in the depth of bone tissue samples (Metsemakers et al., 2018). As the population increases, frachwes caused by bone weakness are
often infacted by microorgam=ms, 30%: of which are symptomatic. It has become one of the most commeon problems faced by
doctors (Yano etal , 2014). FRI can lead to senious clinical consequences, including abscess formation, prolonged antibiotic therapy,
mmltiple debridement swreeries, lone-term disabulity, and even amputation The cost of reatment 1= very expensive per patent.
resuliing in a sigmficant social and economic burden (Thaens et al., 2021). Today, we know that bone fractures, especially m the
condition of osteoporosis, lead to a delay m healing. In cases of osteoporosis dunng menopause and old age, the possibility of
infachion increzses. along with a weak immmmne system and a reduced abality to elivunate moerobes (Lumsden and Sassarim. 2019).
In 2012, Gjertsson et al. discovered that ovanchysterectomuzed mice developed systemuc trabecular bone weakness and thinnine
that was even more severs than m a sephe arthnitis model (Gertsson et al., 2012). However, it 15 stll not clear whether the repair of
a broken bone m an animal with an ovanan disorder or hommonal defect 15 associated with a longer delay and whether the place
where the anhbiofics reach the fracture site 15 disturbed or not. For FRI, Staphylococons aurens 1s the most commen mfection. When
the damaged =ite is infiacted the bacteria form a matrx and attach to the bone swface (Sesbach and Eubatzhy, 201%). Bacteria that
enter the fracture space are placed 1 the form of iofilms and suffer from a decrease in metabolic activity and speed of drision
They also become drug-resistant to antthiotics and resist phagocytosis by the host's immmme cells (Ul Hag et al, 2024). If mplantzble
therapentic measures, espectally mmplants, are used m the wound at the fracture site, the mam problem for the treatmeent of FRI will
be to destroy the brofilm formeed on the implant as well as the colony-forming units (CFUs) (Fupp et al., 2020).

The newly identified MicroFINA-186 melecules and the idenhfication of bone morphogenetic protem (BMF) pathweays have
facilitated understanding of the bone healing process (Wang et al., 2019). Steppe ot al. (2023) showed that external frequency
vibration stimmlation apphed to the whele body does not interfere with fracture repair in rodents with estrogen. Whereas in estrogen-
defictent {ovanectomired) rodents, post-fracture bone formation was mmpared (Steppe et al, 2023). The present study’s sirength
lies m demonstrating, ﬁrmghhbtupa&nlugy the delayed healing of infected fractured bone mmm.echummdﬁemalerais

The zoal of this study was to determine whether FRI in people with ovanan falure and its hormones can respond to antibiotic
treatment, a5 well as m indihaduals with active ovanes and hormones. Homogenous bone repair in ovanohysterectormzed people
who are probably affected by osteoporosis can be as beneficial as the repair of normal people.

2. Materials e Methods

1.1. Ethical Approval
Al methods nsed m this study, such as handling, scarification, and animal husbandry, followed the directrves provided by the
Islamic Azad University's Amomal Ethies Commuttes number IR TATT SRR REC . 1403.102.
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1.2, Experimental design and ovariokysterectomy
1.2.1. Animal: and Housing

The ammals were placed m the ammal house. Nommal condifions were provided for the mouse cage, which consisted of 2 12- — .
bowr hght'dark evele. Fresh anflow and temperature were mamtamed between 22 and 25 degrees Celsius, and commercial pellets
of feed and water were maintained freely.

1.2.1, Owvariohysterectomy surgery M- | asrfrrrmdy ol i Wisrlld Asintay far
Under general anesthesia with mirapentoneal mmjectons of ketamine (25 mg'kg) and xyvlazine (2.5 mg'kg) (Wong et al., 2019), e Aafess rmsant of Vetrrimery Parmidsh

an ovanohysterectonyy was performed via 2 midline abdominal meision (2 cm in length) m the Linea alba. Using a single-clamp J b

technique, the ovanan lizaments and cervix were hgated with 50 silk. The ovaries and the uterus were then removed Four simple,

interrupted sutures were placed in the abdominal wall (Bozkowrt et al, 2024). A continuous subcuticular or facial layer was placed.

The skin was closed with four wound chips and covered with topical antibiofics. The procedure was completed within 15 momates.

To reduce pain, 0.05 mg'ke, of infra-muscular buprenorphine was grven 15 mmmites before surgery and three consecutive dayvs after

the procedure. Before fracture induction, the rats were housed for three months (Wong et al., 2019).

1.2.3, Chemicals and reagents

Chrtosan (molecular weight = 190-50 KDz, more than 73% acetylated), alloxan monohydrate, veast extract, sodium citrate
buffer, and peptone were purchased from Sigma-Aldnich Polyethvlene ghyeol, sibver mitrate (AgMN03), glacial acetic acid, and
glutaraldehyde were purchased from Merck.

124, Animal groups

O the first day of research, the ovanohysterectomy groups removed the ovary and uterus. Soxty-six-month-old female Sprague
Dawley rats (n = 10) were randomly divided mte six groups: I (without any treatment), I (with infection), L4 (infection + antibiotic),
O {ovanohysterectomy), O (ovanohysterectomy + mfection), and OLA {ovanohysterectomy + infection + anfitiotic). Then, three
months after the research began, all 60 rats were swzically created with a femeral diaphysis defect. In infected groups, the injection
of 2 suspension contziming bactena (described mn the section on mfecton) was done at the time of defect creation.

1.2.5 Bone defect surgery

In this study, rats from all six groups were anesthefized by mirapenitoneal imections of 23 mg'kg ketamine hydrochlonde and
2.5 mg'kg xyvlazne (Wong et al., 2019). Dunng the asephic procedure, 2 2.5 cm-long incision was made on the mud-diapharseal
surface of each formu’s nght mid-remion. A penosteal elevator separated the penostenm from the diaphyseal surface. Smnilarly, 2
fermy defect with a diameter of 2 mim was created using a drill hole. Before applying the preserved penosteum and swrounding
mmscles, the surgical site was washed with normal saline. The operatrve site was treated by each rat’s cure protocol (Sonbolekar et
al, 2022). The smrzeal site was followed up daly for signs of mfaction and bleeding (Bozkawt et al., 2024).

1.2.6. Infection of Bone defects
O the defect zite, the prepared bactenal suspension (5. awrens ATCC25923, Baharafohan Company) with 104 CFU'ml was
injected mto the fracture site under direct vision. The Seattle 1945 strain was a methicilln-sensitive climeal 1solate. The wound was

sutured m lavers. Cefazoln (5 mg'kg) was admamistered to the rats that were scheduled for antbiotic therapy (Penn-Barwell et al .
2012). Daily aphbiotic treatment was performed from 24 howrs after surgery until the end of week 4 or week 3.
After euthanasia, a mucrobiclogical sample was tzken from the area around the defect m a sterile technique with a swap and

gently cultured on an agar plate, and CFU was counted (Sattek ot al., 2024).

117 CFU and bone defect
After euthanasia, a mucrobiological sample will be taken from the area around the defect in a stenle techmique with 2 swap and

gently cultured on an agar plate, and CFU will be counted (Sittek et al, 2024). Weaghing and srinding every part of the defect was
done. Serial dilufions of the suspension were prepared. and each dilution was streaked on agar plates before being cultured for 24

bours at 37°C. The mumber of CFU in bone samples revealed the pumber of CFU'z m the defect. The final CFU/g in bone was
caleulated using the average of the three dilutions.

1.2.5. Sample Preparation and Staining Procedures
O the 30th and &0th days, five rats were randomly selected from each group. and blood samples were taken divectly from the
beart into an EDTA tube dunng euthanasia for THFa (THF-e Eat Tumor Necrosis Factor-alpha ELISA Eit, KEarmamnia Parsgen) and
IL-6 (IL-6 Rat Interlenkm & ELISA Eit, Eammama Parsgen) serum level evaluation, after euthanasiz with a ketamune-xylazine
overdose. Samples from the defect area, along with healthy fissue, were prepared for histopathology. The samples were fixed and March/2025
decaleified for seven days in 10% formaln buffer and 20 days m EDTA. Then hematoxylin-eosin staimng was performed. and
accordng to Table 1, they were exanined and compared m terms of the restoration process.
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1.2.9, Histopathology
Histopathology evalated the mflammatory fissue response, osseous formation, and miegration using (Table 1) 2 modified
Allen's sconng system (Sonbolekar ef al | 2022). L

Fo
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Phenomena

Umon

Equal amounts of fibrofic and cartilage tissue
High amounts of cartilage and little fibrosis
Ol carilage
Lots of cartilaze with little pmmature bone
Immature cartilage and bone in equal propertion
Promment amount of mumature bone and little cartilage
Hezahng with mmature bone
Healing with mature bone
Inflammation  _Absence of mflammatory cells
Presence of mflammatory cells less than 25%
Presence of mflammatory cells 23-50%
Presence of mflammatory cells 50-75%
Presence of mflammatory cells more than 75%
Femodaling Mo 1

i Afesissamani of Vatrrbeerey Parmifshop

ing less than 25%
Remodeling 25%-50%
Remodeling 50%:-75%
More than 75% Remodelng

Table 1 — Basis for grading histopathological lesions of broken bones in ovariobystereciomized rats.

i
thdl-li—":-#hdlui—":-\ﬁlmﬂthm#hdlui—'v:-g

1.3, Statistical Analysis
A Emiskal-Wallis non-parametnic test with GraphPad Prnism 9.0 software was used for histopatholegical scoring. The miter-

mdividual consequences were designated as significant if the p-values were less than (.05 (* p = 0.05), less than 0.01 (**
p=0.01), and less than (.001 (*** p < 0.001). Finally, the data were presented as means and standard deviations.

3, Eesults

3.1. Clinical findings
All rats were able to tolerate weight bearing after surgery. All infected mats showed obnious redness and swelling in the affectad
area. Frve rats died and were replaced, possibly due to sepsis.

3.2, Bacteria load on bone defect

O day 30, agar culhure revealed that the bacterial load m the O group’s bone defect was sigmficantly higher compared to other
groups. Interestingly, this difference alse exasted m the OIA group. On dav 60, the O group’s bone bactenal load was only sigmificant
with the [A sroup, not even with the O group (Fizure 1).

March/2025
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Figure 1 — The Cuantification of bacteria load at day 30 and day 60. A anabicdcs; CFUT, colomy-forming unit; Inf, infection; O, ovariectonized.
**p < 0.01; ***p < 0.001.

3.3, Serum Inflammatory cvtokines

The ELISA test showed a sigmificant merease m IL-6 levels m the O group compared to the O group on days 30 and 80, Also,
on day 60, a significant increase in IL-6 senum levels was seen in the I, 1A O, and OIA groups compared to the sham and O groups.
Group I, on the other hand . differed sigruficantly from both the sham and O groups. Importantly, there was po sipmificant difference
betwreen the O and OIA zroups (Figure 2}

In the case of THF o, if was also found that a sigmficant mnerease mn its setum level was observed in the OIA group compared to
all other zroups but not m the O group on day 30. Additionzlly, on the 60th day, the serum level of THFa sigmficantly increzsed m
the O group compared to the OLA zroup and other groups. Most mportantly, there was 2 sigmificant difference between the O and
QLA zroups (Figure 2).

8 8 B B

THFa, pgiml, Day 60

Sham | 1A O O A Sham | 1A O @ O scIENcE

Figure ! — The senum of senm inflammatory cytokines is presented. A sndbiotics; IL, interleukin: Inf, infacton; O, ovaniohysterectomized;
THF-w, tumor necrosis factor alpha; *p=10005; **p< 0.01; ***p=2 0.001; ****p=2 0.0001.

1L, pgimi, Day 30
g

z
IL+6, pg/mi, Day 60

34, Histological finding:
Inflammatory cell infiliration, periosteal reaction, and cortical thickening at the fachwe site occmred in all four infected groups Mal‘(}h/2025
(Figures 3, 4, and 5). Despite no significant difference, the mean callus wnion score was 2.4 (5D 0.6) m the I group, showing a trend
toward higher callus quality than 3.4 (5D 0.9) in the OI group at day 30. A similar trend was observed at day 80, with more severe
inflammatory necrosis identified m O (Figure 3). Momover, quantitative analysis showed a mgmficantly enhanced callns quality

http:/'dx doi org 10.5380avs w3 (h] 36162
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{p= 0.001), as demonstrated by higher bony callus formation m LA compared to I at day 80. In OLA, the fiacture gap was found to
be composad of fibroblasts and many inflammatery cells, with mo bony callus. In OIA, there was no sigmficant improvement in

callus quality compared to OL

https:fweea ufprbrf

u
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a
T

Remodeling, Day 30
F

Bhaw | W& O O OOK Stam | BA O O OW& Sher | A D O D4R

Fignre 3 — The quantification of callus quality at day 30 snd day $0. A sntibiotic; L infection: O, ovanecomized. *p=0005; **p=-0.01.

Fignre 4 — Histology at the disphyseal defect site in various groups of rats on the Deays 30 post-sargery (H&EE =40). (A a): Sham (B, b): L (C,
cy: LA, (D, dy: O, (E, &): OL (F, £): OLA. Yellow srrow: Mew bone trabecula, White armow: Cartilage, Blue arrow: 0d bone mabeoula, and Black

armow: Inflammation.

Figure § — Histology at the diaphyseal defect site in vanous groups of rats on the Diays 60 post-surgery (HE&E =40). (A, 3): Sham,
(B.b) L {C, )k IA (D, d): O, (E, &): OL (F, f): OIA Yellow ammow: new bone trabecula, Blue amvow: Old bone trabecula, and

Black amrow: Inflammation.
4. Ddscussion
The healing of the frachwe aite 15 delayed m the bones of ovanectomized or aged menopaused people who may be i the presence
of a fraction-related mfection (Eomrzkova et al, 2020). Some research has proved the sex mechani=m m bone healing, pain, and
http-dx dotore10.5380/avsv3h]. 86162 3
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response to mpurees, but the mecham=ms remain wnelear (Chrtona ef al., 2023). Gjertsson et al., when studving sephe arthritis, found
that ovariclysterectomy could mduce more bone mass loss, which results from cytokine reduction due to a low level of serum
estrogen ((ertsson et al, 2012). However, it remains unknown if the severity of the mfecton and bone healmg 15 worse In
ovanohysterectomized people with bone infection at the fracture site. One recent animal study showed that the mstability of the
fracture site without the mmplant could lead to exaggerated mmune responses m an infected fracture model (Sabaté-Bresco et al.,
2021). Parenteral anhbiotic therapy has a moderate impact on fracture healing and microbe eradication. Systenme antibrotic
admimistration to ovanohysterectomized patients 15 poorly understood.

In the present study, the bealing and repair disorders of infected broken bones were mvestgated in ovanohysterectommzed rats,
which probably developed osteoporosis within three months, with severe lysis of cortical bone, increased bactenal load on the bone,
inflammation, znd necrosis at the frachwe site, and decreased bone formation It was found. More importantly, these changes were
partially reversed by Fvstammanhbmt:tmamanhmldzvﬁﬂmgrm:pl_hnnutmgmupﬂl

More CEFU at the frachure site means more infection of the bone tissues. The bacterial mvasion and colonization of the frachure
site 15 another mnportant pathological problem. In 2017, Bentley et al. labeled the bactenal colomes with BrdU and detected 5.
aurens colomzation through the haversian system m chronic ostecoyyelins, which means bacterial migration. The dense cortical
bone may play a major role in the spread of mfection becanse the host systems undergo several remodeling processes in the bone
repair {de Mesy Bentley et al, 2017). In this study, a high mumber of CFU was detected in the bone tissue of ovanectonuzed mice
at the mfected frzchue site. In addifion to the frachure site, the anatomucal and tissue holes m the corfical bone can be an escape site
furbac’l‘.enalgmwﬁwhmhmtmbﬁﬂhket@nfbmmhﬂuhmbudfsphagomts(hhﬁuhuhnmﬂﬂ 2019). In addition
to the phy=miclogical bamer, colonies of bacteria that mvade the mucroenvironment mmdergo vanous biological changes that lead to
increased growth and consumphion of vanous nutrients. In this case, the muimmmm antbiotic mhubitor concentration will mereasa to
1000 times (Sharma et al, 2023). Although cefazolin 15 the first-line anfibiotic for freating frachwe infechion, it cannot effectively
reduce the extent of mfechon at the fracture site (Fedfermn et al., 2016).

O the contrary, antibtotic therapy mn our study was able to sigmficantly reduce the amount of CFLU on dav 60 but not on day 30
of the study. On the 30th dav, the antibiotic reduced the mfection n ovanohysterectomized nuce, but not on the 60th. A sigmificant
increase in serum mflammatory cytokines n bone infection cases ha;beenldm.ﬁedmpmnuus studies (Lithje et al., 2020). The
OI and OLA groups (THE-z only) showed 3 sipmificant merease m serum levels of IL-6 and TIF-o on the 30th day of the present
study, compared to the O group. However, it was not observed between the OI and OIA groups. This means that on day 30, antibiotic
therapy in ovanochysterectomized muce (probable osteoporosis) faled to reduce inflammatory eytokines. On the 80th day of the
present study, 2 sizmuficant merease m the semum levels of IL-6& and THF-z was observed in the OI and OIA groups (only IL-6)
comparad to the O group. Also, between the OI and OLA groups, only the THF -z level decrezsed. This means that on the 60th day
of anfibiotic therapy, ovanohysterectomuzed mice (probable osteoporosis) were able to reduce TIF-o. In an uminfected fracture, the
onset of mflammation and its approprate reduction cause the formation of calluses, especially the formation of wavy bone blades
and thewr subsequent remodelng. However, excessive and prolonged mflammation wall have a disruptive effect on bone heahns
(Chow et al., 2020). Dwing the prolonzaton of mflammation m infected bone tissue, pathogen-associated molecular patterns
I:PAMP'}andTo]l like receptors (TLE.=) on macrophages and some other mflammateory c&m&mmnm stimulating the
release of various mflammatory cvtokines, espectally THF, IL-1, and IL-6, leads to excessive activation of bone-eating cells called
osteoclasts, resulting mn lysis of bone tissue (Chow et al., 2019; MNislhutam et al., 2016).

O the 30% day of the wﬁmtmldxmﬂum'mﬁh}mmyndﬁhﬁcﬁmmp:ﬁﬂmemithfﬂm&maﬁuﬂ
significantly differed and mproved compared to the sham sroup. Also, there was 2 sigmficant difference m the ovanohysterectomy
with the mfection group that had recerved anfibiofics compared to the sham group, which shows that antibiotics m this group cannot
have mmch effect on the bone repair of ovanohysterectonny patients. The rate of umon formation m the cophorectomy group with
infection was different from the cophorectonty group without infection, and it was higher in the ocophorectonyy group without
infection. The rate of umon formation in the cophorectonny group with mfection that had recerved antibiotics differed from both the
oophorectonty group and the cophorectonyy group without infection. This mdicates that the anfibictic did not conmbute to bone
bealing in the ovanohysterectonyy group with infection. The infected group's level of mflammation differed from the sham groups,
and it was notably lower m the latter. The level of mflammanion in the mfected group was sigmficantly lower compared to the sham
group. This mdicates that the anfibiote did not sigmficantly mpact the infection rate m the ovanohysterectomy group. In the
ovanohysterectomy gmupmﬂlmﬂechmﬂmmm;adﬁrmmmpredwﬂmmmoh\mm group, and in the
ovanohysterectomy group, the mflammmanion level m the ovanchysterectomy group was different compared to the
ovanohysterectomy wath infection group that recemved anhibioties, and 1t was higher in the group that received anfibiotics, and this
sign Thas indicates that the antbiotic did not alleviate the mfaction in the group of ovanchysterectomy patents with infection. The
amount of bone regensration was lngher in the sham and ovanohysterectonyy groups compared to the other groups, wiile it was
lower in the wfection group, ovanchysterectonny with infection, and ovariohysterectomy with infection that recerved antibiotics.

O the 60" day of the present study, the rate of union formation i the ovarichysterectomy group with infection was nigmificantly
different from the sham group, and it was higher in the sham group. The sham group had a sigmficantly higher rate of umon
formation than the ovanohysterectomy group with antbictic mfection The unon formation rate sigmficantly differed between the
ovanohysterectomy group and the ovanohysterectonyy with infection group, as well as between the ovanohysterectomy group and
the anfibiohe-treated ovanchysterectomy with mfechon group. In the ovanolysterectomy group, the umon formation rate was lower
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fhan in the infaction syoup, indicating that the antibiotic did not affect the infection. The inflammation rate in the sham group was March/ 2025
different compared to the ovanchysterectonyy group with mfection, and 1t was lower i the sham group. The mflammation rate was
different in the sham group compared to the mfected mroup, and 1t was ligher in the infected group. The amount of mflammation in
the ovanohysterectonyy group was different compared to the ovanohysterectonyy group with infecton, and it was lower in the
ovanohysterectomy group. The rate of bone regeneration in the infected group compared to the sham group was sigmficantly
different, and it was higher in the sham group. The rate of bone regenerztion in the mfected group was different from the infacted

group that received antbiotics, and 1t shows that the antibiotic did not affect the mfechon. The mfechous group showed a lower rate
of bone regenerzhon compared to the ovanchysterectonty group.
Chur study did not show a sizmficant increase of TNF-a and IL-6 m the bone defect callus of ovanclysterectomy patients with =

fracture sife infection freated with and without antibiotic treatmeent at 30 and 60 days. This means that the antbiotic did not affect b anferemes nf il Winrld bossiniuey o

the sevenity of the mflanmation. These changes, along with a higher bactenal load, lead to a greater fissue response in the penostenm v Acfesisirwwsent of Viteriesry Pivwubsdng

that mereases bone loss, especially mn the seting of an infected fracture. : . e
Shuels et al. 1dentified that if the freatment time of an open fracture 15 prolonged, the bacterial load of the wound at the frachure

site may increase, reducing the ability of penetration and antibiotic-based therapy (Shiels et al , 2018). In a rat model of infectious

fracture, Thompson et al reported that osteoporosis caused by ovanchysterectomy reduced antibiofic penetration and efficacy

{Thompson ef al., 2021). We have a simmlar observation of a significant dectease m bactenal load in group I at day 60 but not m OL

In another study, more or less infectious resistance has been observed mn skin and knee jomt infechions m osteoporosis caused by

ovanohysterectomy (Gjertsson et al, 2012; Castleman et al., 2018). Cur findings showed that 30 days after infection, systermc

injection of cefazoln could not reduce CFU, but on day 60, 1t could reduce CFU in the non-ovanohysterectonty group. The mportant

point was that on the 60 day, HJEanhbu.otl:cuddmtr@meﬁﬂm.ﬁechﬂnmﬂﬂmmuhdﬂechmvgrmp(ﬂm groups O and OIA

were not sigmificant on the 60 day). Thompson et al. reported that group O reduces the antihiotic effect 1n a rat model of infacted

fracture. We have a similar observanon of 2 sigmficant decrease in bactenal load m group I at day 60 but not in O In thas study,

the brezkdown of the blades and the disruption of the bone's local mmume response, likely cansed by ovary removal, made the

antbiotic treatment meffective against the fractured area's bactena.
The CFUs in the haversian system or cortical cavifies contain bactenal colones, making 1t difficult for antibiofics to penetrate

(Mishitani et al., 201 5). We detected a sigmificant increase i bactenzl load in the bones of these rats desprte only using cefazolm as

a treatment. We need to conduct fimther studies on other systenme antibiotics to explore thelr impact on frzcture healng and bacterial

load. Onr finding= m ovanectormzed rats mmdicated a more severe mfection and a long delay m the healing of mfected fractured

bone, which showed poor clinical outcomes. Since systemic antibiofic treatment can't stop the mfection from spreading in the broken

bone wound or even on the implants in the OL4 group, it may be necessary to look into other treatment options, such a5 taking out

the mfected mnplants from older patients. Progressive bacterial colomzation of an mfected frachured bone may alse fail surgeal

excision of necrotic bone fissue. To address these 1ssues, new therapies that target these kev pathologic changes are necessary to

improve outcomses and reduce the rate of recwent infection associated with fractures in indmaduzls with osteoporotic and

incompetent ovanes, as well as the factors and influences on recovery. Aming and menopause also mnclude osteoporosts and hormeonal

disorders, which are suggested to mmprove the regulztion of bone homeostasis with meore approprniate mufnton, such as the use of

microbiota (Li et al., 2021).

£, Concluzion
In companson to normal bone, mfected bone frachwes displayed mereazed bactenal load at the frachwe site, increased

fibrocartlaginous reactivity, worse bone callus healing, and bone lymis. Systermuc antibiofics were shown to help lower the bactenal
load on bones, enhancing the quality of the callus and increasing mechameal strength m broken bones that were mfected in healthy
people. However, similar benefits were not seen m rat bones that had been ovanectonmzed. Parenterzl anhbictic admimstration

cannot remove the corfical bone bacterial colomzation, which may be the cause of poor healing in mfected fracted osteoporotic
bone. These results clarified why systemic anfibiotic therapy m rats wath ovanectonwes had a reduced success rate. The major

pathological charactenstics identified here have arole mn the therapeutic stratesy for developmg the nesct cliniezl therapy for infected
fracture bone in ovanchysterectormzed mdiaduals, miven the elevated nsk of mfected fracture bone m older patients.
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