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Abstract Background. Operating room is one of the many workplace hazarti® tperating room nurses and
other health personnel at risk of exposure to chemicals. One typealatioh anesthetic gas that is isoflurafoeah
aeran. Isoflurane a halogenated hydrocarbon compounds volatile etharsiEgpo halogenated anesthgises

can result in effects on reproductive health. Metfde study design used is Retrospective cohort, with a sample
size of 16 exposed and 16 unexposed. Mechanical sampling random sampéranddgsis used independétest
Results. The resulshowed that exposure status isoflurane effect on fertility disardere there are differences in
average significantly between hormone gene expression esttagexposed group (9.35 + 1.78) and unexposed
(11.65 * 1.44) with values p = 0.013 (p < 0.0%he tenure of the effect on fertility disorder where there are
differences in average significantly betweentdrmreof the hormone gene expression estrogen namely the working
period of 59 years (11.84 + 1.16) and >10 years (8.52 + 0.94) with values p = 0.006 ( p < 0.05)Hormone gene
expression estrogen effect on fertility disorder where there areedifies in average significantly between hormone
gene expression estrogen against fertility disorder that nursegpaéencing hormonal changes in gene expression
estrogen risk of impaired fertility (8.52 + 0.94) and that did hahge hormone gene expression estrogen not at risk
of redued fertility (11.69 £ 1.33) with values p = < 0.001 (p < 0.@¥)nclusion Based on this it is expected that
the Health and Safety at Work Hospital perform periodic monitoring the wovikagmment primarily in the
operating room.
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workers [4,7,8,9] Exposure to anesthetic gases is the
medicine in the form of gas or volatile liquid both oral
1 Background (mouth), inhalation (respiratory system) aabsorption
(skin) to workers (nurses) anesthesishieoperatingroom
Hospitals are labeintensive workplaces, expert, capijtal [10,11]
andtechnology, but the existence of the Hospital also has One type of inhalation anesthetic gas that is isoflurane
a negative impact on the incidence of disease an(foran aerapn. Isoflurane that has the chemical name
work-related accidents when the hospital is not carryindl-chloro-2,2,2:trifluoromethyl difluoromethyl ether is
out theoccupational procedutdealth andSafety[1]. One  compound clear, colorless, volatile and +ilammable
of the many dangers of the workplace thaanoperating used as generalanesthesia[5,12,13] Exposure to
room. In the operating room nurses and other healthalogenated anesthetic gases can result in effects to health
personnel at risk of exposure chemical mat¢#d,4,5,6] [5,13,14] Naional Institute ForOccugtional Safety and
Inhalation anesthetics are chemicals that are harmful wherealth (NIOSH) set the Threshold Limit Value (NAV) of
inhaled by health workers in the long term has a range ahemical substancesne-weightedaverage time-weighted
health effects, including neurological, kidney, liver diseaseverage) The aerial work, where there are workers who
also decline in mental performance and agility mdmtd|7]. ~ may be exposed to chemicageryday for no more than
Chronic effects for operating room personrelréduced 8 hours per day or 40 hours per week. Exposure to more
fertility and problems during pregnancy on the healththan 8 hourdday cause chronic effects, namely the
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occurrence of cancer, impaired fertility, abortion spontaneoushe three operating rooms is 1:22 ppm, 2.13 ppm and

and congenital abnormaliti¢z 15,16] 6:05 ppm. While theoncentrationn therecoveryroom at
Management of anesthesia without exposure to potentiob44 ppni34].

environmental factors dangerous is impossible. Exposure Sanabariat al (2006)describein his research that the

to anesthetic gases to the atmosphere of the operatimafpsorbent as the gas extractor can reduce 94% exposure to

room cannotbe avoided A small amount of exhaust the gas but it is limited in the area around anesthesia

gas enterig the operating room everynte inhalaton  machines, the results are different when measured in the

anesthetics. Research condudtgdKhalid AA, and Nafisa field of surgery[35].

MEA (2016) states thancidert infertility in workers in Nurse aesthesia is a care provider who is authorized

the operating room was 7.35% compared with 1.47% imnd responsibility in assisting the implementation of the

health care workers who are not exposatso, health act of anesthesia ithe operatingroom. A nurseanesthetist

care workers who arexposed to undergo abortions ashas a duty before and after surgery amuhtacs the

much as 43.3% compared with health care providers whimngest in the operating room. Sotttlze competent nurse

are notdisclosedin the amount of 14:29%lhen Khalid  anesthetist getoccupational risksAnesthesia management

AA and Nafisa MEA (2016) also states that health caractivities starting from preoperative patient preparation,

workers who hawe exposedisoflurane (duration of maintenance anesthesia during diagnostic or surgical

exposure) tgher risk of impaired fertility4]. proceduresthe management of postoperative anesthesia
Studies conducted by Xu et al. (2012) states thatintil the patient recovers conscious. Based on studies do

exposure isoflurane on male rats significantly can result id. Baek et al. 2009 states that nurses who administer

decreased sperm production, damage testis and searesthesia affected a higher concentration than other

hormone imbalances including hormones FSH and LHealth care workel86,37]

(follicle stimulating hormone anduteinizing hormone). Publication of research in Indonesegarding fertility

Both these hormones function set and includingoroblems due to exposure to gas anesthesia as well as the

centralized reproduction hormone (GnRH from theaccompanying diseases is still very limited. Based on

hypothalamus and gonadotropiateinizing hormone and observations Researchers are still no policies on

follicle stimulating hormone from the pituitary) and reproductive health protection to nursestlie operating

peripheral manufactured (estrogen, progestetesiesterone, room in the form of prevention and control of health

andinhibin originating from the gonad§)}7,18] exposure especiallyeproductivefertility disorder. In fact,
Interference factors ovulation causes fertilitisorder exposure to anesthetic gases isoflurane to officer

that occurs in wonre by 40%, 40% tubal disorders, anesthesia in the operating room and recovery room can

uterine disordersby 10% and factor another 10%lost  potentially cause the risk of fertility disorders.

occurrences of female infertility are caused by problems Anestheticgas exposure in the form of isoflurane of

ovulation somewomen do not ovulate sign characterizednurses in the operating room chemme one of the risk

by periods regular, irregulamenstrual cycles can heighten factors for hormonal changes estrogen. As is hormonal

the incidence of fertility disorders. Factors that may affecthanges experienced by nurses can have an impact on

the prevaknceof fertility disorder is also caused health fertility disorder. The type of reproductivadisorderthat

problems are hormonal chand8,19,20] can occur isin the menstrual cycle disorders nursing
Anesthetic gas exposure over 2 ppithin more than 2 women, ovulation disorders, polycystigaium syndrome,

hours show the effects on reproduction are fertility disordergubal problems, disorders fertility, spontaneous abortion

miscarriages, damage genetic and cancer riddé$ Several and congenital abnormaliti¢8,20,25,38,39,40,41]

studies in animals also stated that chronic exposure

(prolongedexposure) anestbia isoflurane and sevoflurane

significantly lowered sperm concentration, motility, interfere 2. M ethod

with the synthesis of enzymes methionine synthetase in

the process of DNA synthesis (DNA damage occurs). Thi 1 Type and Design Resear ch

situation is dangerous for officers health while in the

operating roonf19-30]. This research is an analytic study usifg tdesign
The levels of anesthetic gases ipemting rooms retrospective cohort.

affected by the ventilation system as set out in the

Technical Guidelines for the Operation Hospital by2 2 | ocation and Time Research

Directorate General of Health Services of the Republic of

Indonesia. Some risk factors exposure to anesthetic gasesThe researchwas conductedn the operating room

is a factor of the tols, time and person of them is not Hospital Dr. Wahidin Sudirohusodo Makassar, South

installed exhaust pipeorrecty, using the technique of Sulawesi. Examination of gene expression in hormone

general anesthesia face mask (face mask), PPE use éstrogenconductedat the Laboratory of Microbiology,

health workers and tracheal intubation with mechanicaFaculty of Medicine Hasanuddin University, Makassar.

ventilation using a sertpen breathing circujt,7,31,32,33]  The research was condedin JanuaryOctober 3, 2017.
Studies conducted by Husseinal, 2016 stating that the

operating room HEPA filter system uses lower 23 Population and Sample

concentration levelof 65.5% compared to the room

Operating without a HEPA filter and still meets the Thepopulationin this study were all nurses working in

NIOSH stawlard 1997. The concentration of sevofluranethe operating rooms Hospital Dr. Wahidin Sudirohusodo
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as many as 32 nurses. The samples in this sitmijmost  minimum sample size of 16 people for both groups
nurses working in the hospital operating room andexposed and unexposed.

qualified the inclusion criteria. With using a sampling

technigue random sampling. The sample Ezebtaineda 3, Result

Table 1. Distribution of Age Group Based on Respondent Exposure Status

Exposure Status
Age Group Exposure Not Exposure Total
(vear)
n (16) % n (16) % n (32) %
2530 5 50 5 50 10 100
31-35 1 50 1 50 2 100
36-40 6 50 6 50 12 100
41-45 4 50 4 50 8 100
Table 2. Distribution of Gender-Based on Respondent Exposur e Status
Exposure Status
Gender Total
Exposure Exposure
n (16) % n (16) % n (32) %
Male 8 50 8 50 16 100
Female 8 50 8 50 16 100
Table 3. Distribution of Latest Education Based on Respondent Exposure Status
Exposure Status
. Total
Last Education Exposure Exposure
n (16) % n (16) % n (32) %
No School 0 0 2 100 2 100
Primary School 0 0 2 100 2 100
Junior High School 0 0 1 100 1 100
Senior High School 0 0 3 100 3 100
Diploma Three 1 100 0 0 1 100
Strata One 15 88 2 11 17 100
Strata Two 0 0 6 100 6 100
Table4. Distribution of Old Got Child Based on Respondent Exposure Status
Exposure Status
Old to Have Children Exposed Exposed Total
n (16) % n (16) % n (32) %
=>1 Year 10 76 3 23 13 100
<1 Year 4 23 13 76 17 100
Not to Have Children 2 100 0 0 2 100
Table5. Distribution of Miscarriage History Based on Respondent Exposur e Status
Exposure Status
History Miscarriage Exposed Exposed Total
n (16) % n (16) % n (32) %
Yes 2 100 0 0 2 100
No 14 46 16 53 30 100

Table 6. Distribution of Respondent by Isoflurane Exposure Table 8. Distribution of Respondents Based on Estrogen Hormone

Status Gene Expression On Nursein Operation Room
| soflurane Exposur e Status (n) (%) Gene Expression Hormone Estrogen (n) (%)
Exposure 16 50 Abnormal 6 37
Unexposure 16 50 Normal 10 63
Total 32 100 Total 16 100

Table 7, Distribution of Respondents Based on Work Period in Table 9. Digtribution of Respondents Based on Fertility Disordersin

Nurse in Operating Room Nursesin Operation Room
Work Period (n) (%) Fertility Disorder (n) (%)
5-9 years 6 37 Yes 9 28
>10 years 10 63 No 23 72

Total 16 100 Total 32 100
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Table 10 Mean Differential Analysis of Exposure to Estrogen Hormone Gene Expression in Nursein Operation Room

Gene Expression _ o y
Exposure Status Hor mone (n=16) Mean Standard Deviation p-value
Exposure Est 8 9.35 1.78 0.013
rogen .
Unexposure 9 8 11.65 1.44
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Figure 1. Graph Box Plot Influence State$ Exposure IsofluraagainstEstrogen Hormone Gene Expression

Table 11. Analysis of the Mean Difference of the Working Period of Estrogen Hormone Gene At The Nurse In The Operation Room

Gene Expression

.00

Working Period n=16 Mean Standard Deviation -value
Hormone P
5-9 years 2 11.84 1.16
Est 0.006
>10 years rogen 6 8.52 0.94
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Figure 2. Graph Box Plot Influence Work Peri@strogen Hormone Gene Expression

Table 12. Mean Differential Analysis of Estrogen Hor mone Gene Expression on Fertility Disorder in Nursein Operation Room

Gens Expresson Fertility Disorders (n=16) Mean Standard Deviation p-value
ormone
Yes 6 8.52 0.94
Estrogen No 10 11.69 1.33 <0.001
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Figure 3. Graph Box Plot Effect of Estrogen Hormone Gene Expressjamstrertility Disorders
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Table labove shows that the majority of respondents Table 12above shows that the average difference test
both in the exposed group or unexposed in the age groupsults of the estrogen hormone gene expression variable
36-40 years is 6 (50%). on fertility disorder indicates that there is a significant

Table 2above shows that the proportion of male andmean difference betweethe expression of estrogen
female both the exposed and unexposed groups togetherremone gene on fertility disorder ie the nurse who
manyeightpeople (50%). undergoes changes in expression of estrogen hormone

Table 3above shows that the majority of respondentsgene at risk of impaired fertility (8, 52 + 0.94) and
education level ini.e., anS1exposed group of 15 people unchanged gene expression of estrogen hormones did not
(88%) and the unexposed grouipe., S2 as manysix  risk fertility problems (11.69 + 1.33) with p = <0.001 (p
people (100%). <0.05).Seen on the Box Plot graph, the average change in

Table 4above shows that the majority of respondentggene expression of estrogen hormone in nurses at risk of
by duration has children in the exposed group of => 1 yeaimpaired fertility compared to that did not change the
as many agenpeople (76%) and the group unexposed <lexpressiorof estrogen hormone gene. It daa concluded
year as many as 13 people (76%). that changes in gene expression of estrogen hormone in

Table 5shows that the miscarriage of respondents imursesaffectfertility disorder. Figure 3
the exposed group is 2 (100%), whiégspondents whare
not exposedo the majority never experienced miscarriage . .

16 (53%). 4. Discussion

Talbe 6 above shows that respondestexposed and

unexposed groups have the same proportion (50%). The 1 |nfluence of Exposur e Status against

distribution of respondents based i@oflurare exposure e
status has the sarpeoportion this is because respondents Estrogen Hormone Gene Expression

in the group are unexposed as control or standard of From thisstudy the mean difference test showed that
expression of estrogen hormone genth@exposedroup.  there is significant difference mean hormone gene

Table 7above shows that the majority ofspondents  expression of estrogen hormone expressichem®xposed
have a working period of 210 years (63%). According to  group (9.35 + 1.78) with unexposed (11.65 + 1.44) with p
Cindyastiraet al, (2014) themore extendethe work of a = 0.013 (p<0.05). It cahe concludedhat exposed nurses
person the longer the exposure to the time and type @fave lower estrogen gene expression levels than those not
work performed by workers so that will cause variousgisclosed This means the status of exposure affects the
physical complaints due twork. expression of the hormone estrogen.

Table 8 above shows thadix respondents (37%) had  Nurses exposed to isoflurane are at risk of impaired
abnormal estrogen gene pegssion anden respondents fertility. Thisis because the chemicals in the environment
(63%) who hadnormal estrogen hormone expression. can become endocrine disruptors in various ways. The
Exposure tasofiurare in the long term causes changes insubstance may affect the secretion of the endocrine
gene expression of estrogen. gland, interfere with its elimination and may interfere

Table 9above shows that there ame people (28%)  \ith the feedback mechanism in the hormonal regulation.
of responderst at risk of fertility problems. Exposure to yitimately, it may resemble the hormone by binding to its
isoflurarein the long term causes changes in gene expressiQBceptor, so the hormone that physiologically binds to the
of estrogen. Based on the results of rese&ofiurare  receptor cannot bind because of a binding endocrine
exposure in théong-termrisk of fertility problems. disruptor. In theseircumstancesthe hormonalfunction

Table 10abowe shows that the mean difference testcan be disrupteft3].
results of the variables of exposure to isofleran Research conducted by Mazze RI, 1985 found that
expression of the estrogen hormone gene indicate thakposure toisoflurare in female mice in exposed and
there is a significant mean difference between expressiainhexposed groups experienced a differddg
of exposed group hormone estrogen (9.35 + 1.78) and not Beijlin et al. 1999 found that there was a significant
exposed (control) (11.65 + 1.44) with a value of p = 0.01%jifference between pregnancy and birth of female rats
(p <0.05). Seen on the Box Plot graph, the meanexposed to propofol, nitrous oxide, midazolam and
expression of the estrogen hormone gene in the exposggflurarein unexposed female miga8g].
group was lower than the unexposed group (control). It Talamanca et al. 2000 found that the dangers of
canbe concludedhat the status of exposure affects theexposure that arise in the workplace affect the people
expression of estrogen hormone gefégyre J around them and cause reproductive health effects.

Table 11above shows that the results of the mearqazards caused by exposure to anesthetic gases, use of
difference test of the variable length of work againstantineoplastic drugs, radiation, disinfectaits].
estrogen gene expression gene daté that there is  Xu et al. 2012 found that exposure isoflurare in
significant difference between the average of workingmale rats could significantly result in decreased sperm
time to estrogen hormone gene expressmthe working  production, testicular damage asekhormone imbalance

period of 39 years (11.84 + 1.16 ) and =10 years (8,52 +  including FSH and LH hormongs7,39,45]
0,94) with pvalue = 0,006 (p <0,05)Seen on the Box

Plot chart, the mean expression of estrogen hormone 980 Effect of Work Period on Estrogen
in the workinggroupis tenyears lower than the working .

period of 59 years. It can be concludédht the working Hormone Gene Expression

life of >10 years affects the expression of estrogen

: Working period is a long time someone has been
hormone gendFigure 3

working since entering the company (Hospital). Accordiing
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Cindyastira et al.2014) the more extendethe work ofa  [4]
person the longer the exposure to theetiand type of
work performed by workers so that will cause various
physical complaints due twork. 5]
From this research on average difference test, there was
a significant difference of estrogen hormone estrogen
expression at work time >10 years (8,52 + 0,94) and 59 [6]
years (11,84 £ 1,16) with-value= 0.006 (p <0.05). It can
be concludedy the old way of workinglong way with  [7]
lower levels of estrogen gene expressidiis means
a 10year working period for estrogen hormone gene
expression 8]
Research Xuteal. (2012) found that long tenure can rq
affect nurse reproductive disorders. Several researc
studies conducted by Mazze RI, 1985 and 1986 found th§t0]
there was an effect of prolonged exposure on female mice
in the exposed group. Hg

4.3. Result of Estrogen Hormone Gene [13]

Expression on Fertility Disorders

From this research, it was found that there was f4]
significant difference of estrogen hormone estrogen genes
expression on fertility disorder, .ei, nurses who
experienced changes in estrogen hormone expressien we
at risk of impaired fertility (8.52 + 0.94) and those with no [15]
change in gene expression the estrogen hormone is not ali;
risk of impaired fertility (11.69 + 1.33) with p = <0.001
(p <0.05).

Nurses exposed tgoflurare over long periods of time
are at rsk of fertility problems.This is because the [17]
chemicals in the environment can become endocrine
disruptors in various ways. The substance may affeqtg]
The secretiorof the endocrine gland, interfere with its
elimination and may interfere with the feedback
mechanism in the hormonal regulation. Ultimately, it may
resemble the hormone by binding to its receptor, so thgoj
hormone that physiologically binds to the recemannot
bind because of a binding endocrine disruptor. In these
circumstancesthe hormonalfunction canbe disruptedso

(16]

that the risk of impaired fertilitj3]. [20]
. (21]

5. Conclusion
The status of exposure ieoflurare affected fertility [22]

disorder throughhe expressiorof estrogen hormone gene
(p=0.013), length of work affecting fertility disorder
through estrogen hormone gene expression (p=0.032), a
change of estrogen hormone expression effect on fertilit%]
disorder (p =<0.001).

(24]
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