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INTRODUCTION

 Chronic Suppurative Otitis Media (CSOM) is 
a chronic middle ear inflammation commonly 
associated with ear discharge due to several 
factors such as overproduction of mucin, decrease 
pro-inflammatory responses and undiagnosed 
or untreated acute otitis media.1 Reported 
literature showed that patients with CSOM has 
to compromise the quality of life with other 
consequences of the disease such as tinnitus, 
vertigo, dizziness and even fever.2 The association 
between hearing loss in CSOM patients with 
depression, anxiety and stress was also observed 
in local population of Karachi.3
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ABSTRACT
Objective: To determine the serum immunoglobulin E and serotonin levels of patients with chronic 
suppurative otitis media (CSOM) with and without treatment.
Methods: This is a case-control study carried out in ENT ward of Jinnah Postgraduate Medical Centre  Karachi 
Pakistan from May to September 2018.. Sample (n=160) was divided into four groups (40 individuals per 
group) as G1: control negative (group-1 without any disease), G2: positive control (patients didn’t received 
medicines), G3: group (patients treated with co-amoxicillin 1000mg per day) and G4: group (patients 
treated	with	ciprofloxacin1000mg	per	day).	After	treatment	period	of	One	week	serum	immunoglobulin	E	
and serotonin concentrations were evaluated by Elisa method at 450nm. Statistical evaluation was carried 
out using one-way ANOVA (p<0.05) followed by post hoc (tukey test) for further group comparison. In order 
to	find	out	correlation	between	IgE	and	serotonin	with	CSOM	Pearson’s	correlation	was	applied.
Results: There	was	 no	 significant	 (p>0.05) association found between genders with serotonin as well 
as	with	IgE	levels	 in	CSOM	patients.	One	way	ANOVA	showed	significant	difference	(p<0.05) for IgE and 
serotonin	levels	and	post	hoc	(tukey	test)	showed	significant	higher	of	IgE	levels	in	CSOM	patients	of	G2	
positive control (diseased patients) was observed when compared to the control negative group (healthy 
individuals) and also from treated groups of G3 and G4. This also showed that serotonin levels were 
significantly	low	in	G2	(positive	control)	as	well	as	in	treated	groups	of	G3	and	G4	in	contrast	with	healthy	
individuals of group G1.
Conclusion: Antibiotics may revert the higher levels of IgE but cannot attenuate the decreased levels of 
neurotransmitter (serotonin) like healthy individuals, therefore, depression levels of CSOM patients should 
be monitored, scored and attenuated with proper intervention of antidepressants or counseling.
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 Depression may occur due to decreased seroto-
nin levels a neurotransmitter which regulates mood 
elevation generated by tryptophan. It is reported 
that several inflammation triggering agents which 
are also involved in infection like bacteria, protozoa 
or virus can stimulate the catabolism of tryptophan 
(5-HTP) of the chemicals which contribute in differ-
ent infections3 including chronic condition of otitis 
media is Immunoglobulin E (IgE).4-6 However, there 
is no study found to prove association of serotonin 
(decreased levels) with CSOM. In addition to this, 
no local study and very few researches were found 
regarding association of Immunoglobulin E (IgE) in 
CSOM patient in literature.
 The object of the present study was to find 
association of IgE with CSOM in clinical study 
and to determine the serum immunoglobulin 
E and serotonin levels in CSOM patients with 
and without treatment of antibiotics which are 
commonly employed in to treat CSOM.

METHODS

 This is a case-control study carried out in ENT 
ward of Jinnah Postgraduate Medical Centre 
Karachi from May to September 2018. It was 
approved by the JPMC Ethics Committee. (Ref. 
No. JSMU/IRB/2017-06, dated October 23, 
2017) for clinical and pre-clinical research and 
conducted in ear, nose and throat department of a 
tertiary health care hospital in accordance with the 
relevant regulations.
Inclusion criteria: Patients aged between 16-60 
years, belong to both the genders with or without 
surgical intervention having unilateral ear 
presentation, diagnosed with CSOM after otoscopy, 
medical history and physical examination with 
and without cholesteatoma.
Exclusion criteria: Paediatric population and pa-
tients above 60 years with the history of neurologi-
cal disorder or profound psychological distress, 
cardiac arrest, family history of sensorineural 
hearing loss (SNHL) or using hearing aid. 
Sample size calculation; the minimum sample size 
was calculated (n=75) with the help of OPEN-EPI, 
keeping 5.2% prevalence and 95% confidence inter-
val, taking 5% margin of error but we enrolled 120 
patients and 40 volunteers in the current study.3

 Sample was divided into four groups (40 per 
group) as G1: control negative (group-1 without any 
disease), G2: group (patients didn’t receive medi-
cines), G3: group (patients treated with co-amoxicil-
lin ciprofloxacin1000mg per day) and G4: group (pa-
tients treated with co-amoxicillin 1000mg per day).

Sample Collection: Blood sampling from all 
groups was carried out by expert technician. 
Serum was obtained from the blood (5ml) of the 
participants after centrifugation and stored -20°C 
in eppendorff until quantified with the help of 
ELIZA when sample size fulfilled.
Determination of Immunoglobulin E (IgE) Elisa: 
The serum was subjected for the quantitative 
measurement of IgE by CalbiotechIgE ELISA 
Kit (catalog no. T1244), based on a solid phase 
sandwich assay method, based on streptavidin-
biotin principle. The reading of absorbance was 
taken at 450 nm within 15 minutes after adding the 
stopping solution.
Determination of Serotonin (St) Elisa Ki: The serum 
was subjected for the quantitative measurement 
of serotonin by Glory Science Co., Ltd ELISA Kit 
(catalog no. 97117) with purified human serotonin 
to coat microtiter plates, then add serotonin to 
well to proceed antibody-antigen-enzyme complex 
formation and measured at 450 nm. 
 In order to find out correlation between IgE and 
serotonin with CSOM Pearson’s correlation (Point-
Biserial) was applied. Group comparison was done 
by one-way ANOVA (p<0.05) followed by post hoc 
(tukey’s test) for further group comparison. Values of 
IgE and serotonin were presented as mean with ±SD.

RESULTS

 Mean age of male and female patients was 
already reported in previous study of the 
enrolled patients.3 There was insignificant (p > 
0.05) correlation found for gender as well as for 
age with serotonin and IgE levels when Pearson’s 
correlation (Point-Biserial correlation) test was 
applied in serum of CSOM patients classified 
into three groups in contrast with the control 
group of healthy people as described earlier as 
shown in Table-I.

Table-I: Pearsman’s correlation (Point-Biserial) 
correlation for age and gender with IgE and 
serotonin serum level in patients of CSOM.

Pearson Correlation Pearson P-value
forage (Point-Biserial) Correlation

IgE -0.09 >0.05
Serotonin -0.038 >0.05

Pearson Correlation Pearson  P value
for Gender (Point-Biserial) Correlation

IgE -0.08 >0.05
Serotonin -0.027 >0.05

* Negative and insignificant (p > 0.05).
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 The significant difference (p<0.05) with F-value 
of 48.132 was observed when one-way ANOVA 
was applied to evaluate the effects of CSOM on 
IgE with and without use of antibiotics levels. 
Therefore, further group comparison was done by 
Post Hoc (Tukey) test.
 Significant higher IgE levels in CSOM patients 
G2 (positive control) was observed as compare 
to the healthy individuals G1 (negative control). 
However, IgE serum concentration of G1 (healthy 
individuals) did not show significant difference 
(p>0.05) in IgE levels as compared with G3 
(ciprofloxacin treated) and G4(co-amoxicillin 
treated) patients. Moreover, IgE levels of G3 
(ciprofloxacin treated) and G4 (co-amoxicillin 
treated) were significantly decreased in contrast 
withG2 (untreated patients) as shown in Table-II.
 Drug responses of both selected antibiotics were 
calculated taking G2 as control in order to find 
effects of drugs on IgE and serotonin. Fig.1 shows 
that G3(ciprofloxacin treated group) showed 
better response than G4 (co-amoxicillin treated) in 
reducing IgE levels in CSOM patients.
 One-way ANOVA showed for serotonin levels 
among different groups with p=0.00 and F = 14.48. 

Multiple group comparison (Tukey test) showed 
that significant low serotonin levels in CSOM 
patients G2 (positive control) was observed as 
compare to the healthy individuals G1 (negative 
control). In addition to this, serotonin serum 
concentration of G1 (healthy individuals) also 
showed significant increased serotonin from G3 
(ciprofloxacin treated) and G4 (co-amoxicillin 
treated) patients. Moreover, mean serotonin of 
G3 (ciprofloxacin treated) and G4 (co-amoxicillin 
treated) was insignificantly different as shown in 
Table-III.
 Drug responses of both selected antibiotics 
were calculated taking G2 as control in order to 
find effects of drugs on serotonin. Fig.2 shows 
that G3 (ciprofloxacin treated group) showed 
better response than G4 (co-amoxicillin treated) in 
regaining high serotonin levels in CSOM patients.

DISCUSSION

 Several contributing factors have been report-
ed to worsen the condition of patients suffer-
ing from CSOM and resulted in different clini-
cal presentations. Complex immune response7 
and depression in local population of Karachi in 

Chronic Supporative Otitis Media 

Table-II: IgE levels of G1 (control negative) from G2 (control positive),
G3 (ciprofloxacin treated) and G4 (Co-amoxicillin treated) presented as mean±SD.

S. No. Groups IgE in male patients IgE in female patients P-value
  (IU/ml) Mean ±S.D (IU/ml) Mean ±S.D

1 G1 (Control negative) 70.13±13.1 72.43±10.22 -
2 G2 (control positive) 95.57±13.21 93.99±7.23 0.00*
3 G3 (ciprofloxacin) 75.17±5.53 71.43±9.83 1.00
4 G4 (co-amoxicillin) 81.57±6.19 87.19±10.90 0.231

* Significant difference of (p<0.05).

Fig.1: Drug response of G3 (co-amoxicillin) 
and G4 (ciprofloxacin) as percentage on IgE.

Fig.2: Drug response of G3 (ciprofloxacin) 
and G4 (co-amoxicillin) as percentage on serotonin.
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CSOM patients,3 demanding researchers to pay 
more attention on immunoneurological studies 
at pre-clinical and clinical levels in this chronic 
ear infection.
 The demographic values of the enrolled 
patients in current study was already reported 
which showed that mean age of the patients were 
39.80±11.20 (G3), 43.25±9.8 (G4) and 45.3±8.7 (G2) 
with 1:1 ratio of male to female. Present study 
is the continuation of that one which showed 
insignificant correlation(p>0.05) found between 
gender as well as age with concentrations of IgE 
and also serotonin. This shows that both genders 
with CSOM are at risk to have high IgE and low 
serotonin levels irrespective to any particular age. 
However, Jarvis et al found association of age 
and gender with total and specific IgE in a study.8 
Present study showed higher levels of IgE in 
patients suffering from CSOM (G2) as compared 
to the healthy group (G1). Lasisi et al showed role 
of IgE in development of chronic supportive otitis 
media. The study based on skin test and enzyme-
linked immunoassay of the sample analysis 
conducted population shows that higher level of 
IgE in the patients’ samples indicates its role in 
CSOM.8 Therefore, present study may be helpful 
where no data or very few in CSOM adult patients 
is available in local population because IgE level 
may be one of the risk factors in CSOM.9 It was also 
observed that significant difference was present 
in IgE levels between untreated CSOM patients 
(G2) and treated patients with ciprofloxacin (G3) 
and co-amoxicillin (G4). Furthermore, there was 
no significant difference of IgE level between 
healthy group of negative control (G1) and test 
groups of treated patients with antibiotics (G3 
and G4). This showed recovery of high IgE levels 
towards normalization after the antibiotics. This 
showed additional anti-inflammatory effects of 
ciprofloxacin and co-amoxicillin in decreasing 
IgE levels in CSOM patients as IgE is a marker of 
inflammation.10

 Sachse et al.11 also showed anti-inflammatory 
effects of ciprofloxacin in decreasing interleukin 
8 and Gogos et al.12 found that ciprofloxacin can 
decrease interleukin 6 concentration. Similarly, 
anti-inflammatory effect of amoxicillin was also 
established by Derartini et al.13 Drug response 
showed that ciprofloxacin (G3) and co-amoxicillin 
(G4) produced better response in decreasing IgE 
levels than co-amoxicillin. Therefore, ciprofloxacin 
proved better than co-amoxillin in its additional 
anti-inflammatory effects.
 As far as serotonin is concerned, it is very 
important neurotransmitter which regulates 
mood and behavior and its low concentration is 
usually associated with depression and stress.14 
In current study, group comparison showed 
significant decreased serotonin levels in diseased 
group (G2) as compared to the negative group 
of healthy volunteers (G1). Interesting results of 
serotonin were obtained which showed significant 
lower level of serotonin in groups maintained 
on antibiotics (G3 and G4) when compared with 
the healthy individuals (G1) but treated patients 
with ciprofloxacin (G3) and co-amoxicillin (G4) 
showed increased serotonin serum concentration 
than untreated CSOM patients (G2). These results 
showed that CSOM patients (be it treated or 
untreated) have serotonin depletion.
 When patients got treatment with antibiotics 
(ciprofloxacin or co-amoxicillin) according to 
their pus sensitivity culture test, they showed 
improved and higher serotonin levels as compare 
to untreated group but not up to the normal level 
of negative control. However, both treated and 
untreated groups showed significant decreased 
serotonin levels than healthy and uninfected 
groups. Our previous study also showed that 
treated and untreated CSOM patients showed 
depression, anxiety and stress with high score.3 
Therefore, serotonin may have role in behavior 
deficit or even pathogenesis of CSOM via 
tryptophan metabolism disturbance like in hepatic 
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Table-III: Serum serotonin levels of G1 (control negative) from G2 (control positive), 
G3 (ciprofloxacin) and G4 (Co-amoxicillin) presented as mean ±SD.

S. No. Groups Serotonin in male Serotonin female P-value
  patients (ng/ml) Mean ±S.D patients (ng/ml) Mean ±S.D

1 G1 (Control negative) 172.53±16.11 164.95±12.93 -
2 G2 (control positive) 51.38± 46.52±7.9 0.00*
3 G3 (ciprofloxacin) 117.12±14.81 96.62±12.67 0.00*
4 G4 (co-amoxicillin) 101.52±11.02 98.46±13..79 0.01*

* Significant difference of (p<0.05).



encephalophy.15 Hence, current study also showed 
involvement of serotonin in CSOM patient. 
Reported literature also supported that serotonin 
16 and other neurotransmitters disturbance may 
provoke other disease.17

 Furthermore, there was no significant difference 
of serotonin level between treated patients of 
ciprofloxacin (G3) as compare to co-amoxicillin 
(G4). However, drug response showed that 
ciprofloxacin (G3) and co-amoxicillin (G4) 
produced better response in increasing serotonin 
levels than co-amoxicillin.
 Overall, antibiotics helped to regain normal 
IgE levels but not serotonin, leaving patients in 
depression and stress. This issue needs to be solved 
by health caretakers either by counseling with 
patients or with antidepressant intervention. Hence, 
CSOM patients need to be scored for depression 
and properly treat so that they get rid of not only 
from infection but also from depression.

Limitation of the study: The study was limited 
to certain number of patients and volunteers 
but it should be conducted at larger scale 
with intervention of patients’ counseling or 
antidepressant for patients who are at higher risk 
of serotonin depletion.

CONCLUSIONS

 CSOM induced immunoglobulin E levels can be 
controlled with antibiotic treatment of this chronic 
infection but serotonin cannot be normalized 
even after ciprofloxacin or co-amoxicillin therapy. 
Therefore, patients with CSOM should be properly 
monitored for depression, anxiety and stress and 
subjected to psychological therapy if require.

Grant Support & Financial Disclosures: University 
Research funding committee of JSMU.

REFERENCES
1. Agius AM, Wake M, Pahor AL, Smallman LA. Nasal and 

middle ear ciliary beat frequency in chronic suppura-
tive otitis media. Clin Otolaryngol. 1995;20(5):470-474. 
doi: 10.1111/j.1365-2273.1995.tb00084.x

2. Haynes DS, Rutka, J, Hawke M, Roland PS. Ototoxic-
ity of ototopical drops—an update. Otolaryng Clin N 
Am. 2007;40(3):669-683. doi: 10.1016/j.otc.2007.03.010

3. Mehboob S, Rafi ST, Ahmed NM. Association of hearing 
loss with depression, anxiety and stress in patients suffer-
ing from Chronic Suppurative Otitis Media. Pak J Med Sci. 
2019;35(2):510-514. doi:10.12669/pjms.35.2.152

4. Brown R.R, Ozaki Y, Datta SP, Borden EC, Sondel PM, Malone 
DG. Implications of interferon-induced tryptophan catabo-
lism in cancer, autoimmune diseases and AIDS. In Kynurenine 
and serotonin pathways. Adv Exp Med Biol. 1991;294:425-435. 
doi: 10.1007/978-1-4684-5952-4_39

5. Arguedas A, Loaiza C, Herrera JF, Mohs E. Antimicrobial 
therapy for children with chronic suppurative otitis media 
without cholesteatoma. Pediatr Infect Dis. 1994;13(10):878-
882.  doi:10.1097/00006454-199410000-00006

6. Si Y, Zhang ZG, Chen SJ, Zheng YQ, Chen YB, Liu Y, 
et al. Attenuated TLRs in middle ear mucosa contrib-
utes to susceptibility of chronic suppurative otitis me-
dia. Hum Immunol. 2014;75(8):771-776.  doi: 10.1016/j.
humimm.2014.05.009

7. Mittal R, Lisi CV, Gerring R, Mittal J, Mathee K, Narasim-
han G, et al. Current concepts in the pathogenesis and treat-
ment of chronic suppurative otitis media. J Med Microbiol. 
2015;64(10):1103-1116. doi: 10.1099/jmm.0.000155

8. Jarvis D, Luczynska C, Chinn S, Burney P. The association 
of age, gender and smoking with total IgE and specific IgE. 
Clin Exp Allergy. 1995;25(11):1083-1091. doi: 10.1111/j.1365-
2222.1995.tb03255.x

9. Lasisi AO, Arinola OG, Olayemi O. Role of elevat-
ed immunoglobulin E levels in suppurative oti-
tis media. Ann Trop Paediatr. 2008;28(2):123-27. 
doi:10.1179/146532808X302143

10. Unal D, Gelincik A, Elitok A, Demir S, Olgac M, Coskun 
R, et al. Impact of high serum Immunoglobulin E levels on 
the risk of atherosclerosis in humans. Asian Pac J Allergy. 
2017;7(2):74-81. doi: 10.5415/apallergy.2017.7.2.74

11. Sachse F, Von Eiff C, Becker K, Rudack C. Anti-in-
flammatory effects of ciprofloxacin in S.aureus New-
man induced nasal inflammation in vitro. J Inflamm. 
2008;5(1):11.  doi: 10.1186/1476-9255-5-11

12. Gogos CA, Skoutelis A, Lekkou A, Drosou E, Starakis I, 
Marangos MN, et al. Comparative effects of ciprofloxacin 
and ceftazidime on cytokine production in patients with se-
vere sepsis caused by gram-negative bacteria. Antimicrob. 
Agents Chemother.2004;48(8):2793-2798.doi: 10.1128/
AAC.48.8.2793-2798.2004

13. Demartini G, Esposti D, Marthyn P, Lapidari A, Fraschini 
F, Scaglione F. Effect of multiple doses of clarithromycin 
and amoxicillin on IL-6, IFNγ and IL-10 plasma levels in pa-
tients with community acquired pneumonia. J Chemother. 
2004;16(1):82-85. doi: 10.1179/joc.2004.16.1.82

14. Saleem DM, Mehboob S, Khan MM, Samad N, Zafar A, Hal-
eem DJ. Inhibition of diet-restriction-induced behavioral 
deficits by tryptophan administration in rats. Pak J Pharm 
Sci. 2018;3:1021-1029.

15. Saleem DM, Haider S, Khan MM, Shamsi T, Haleem DJ. 
Role of tryptophan in the pathogenesis of hepatic encepha-
lopathy. J Pak Med Assoc. 2008;58(2):68-70.

16. Meneses A. Serotonin, neural markers, and memory. Front 
Pharmacol. 2015;21(6):143. doi: 10.3389/fphar.2015.00143

17. Markelov VV, Trushin MV. Multiple sclerosis and neuro-
chemical disturbances. Pak J Med Sci. 2007;1;23(1):145-149.

Authors’ Contribution:

SM designed, collection of data, analysis & 
interpretation of data. He is also responsible and 
accountable for this study.
SMTR supervise and final approval of the version.
M did edit of manuscript.
HK did Data collection.

Pak J Med Sci     September - October  2021    Vol. 37   No. 5      www.pjms.org.pk     1418

Chronic Supporative Otitis Media 

https://doi.org/10.1111/j.1365-2273.1995.tb00084.x
https://doi.org/10.1016/j.otc.2007.03.010
https://dx.doi.org/10.12669%2Fpjms.35.2.152
https://doi.org/10.1099/jmm.0.000155
https://doi.org/10.1111/j.1365-2222.1995.tb03255.x
https://doi.org/10.1111/j.1365-2222.1995.tb03255.x
https://dx.doi.org/10.5415%2Fapallergy.2017.7.2.74
https://dx.doi.org/10.1186%2F1476-9255-5-11
https://doi.org/10.1128/aac.48.8.2793-2798.2004
https://doi.org/10.1128/aac.48.8.2793-2798.2004
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1179%2Fjoc.2004.16.1.82
https://doi.org/10.3389/fphar.2015.00143

	OLE_LINK17
	OLE_LINK11
	OLE_LINK10
	OLE_LINK12
	OLE_LINK19
	_GoBack
	_Hlk62296970
	_Hlk62249202
	_Hlk62337714
	_Hlk62338118
	_Hlk62338163
	_Hlk62338296
	_Hlk62338876
	_Hlk62338926
	_Hlk62181613
	_Hlk62181326
	_Hlk62338989
	_GoBack
	_ENREF_1
	_ENREF_2
	_GoBack
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_Hlk47523010
	_GoBack
	baep-author-id7
	baep-author-id8
	baep-author-id9
	baep-author-id10
	_GoBack
	OLE_LINK1
	OLE_LINK2
	_Hlk54095119
	_GoBack
	_Hlk54524126
	_Hlk68361310
	_Hlk70326260
	_GoBack
	_Hlk53319200
	_Hlk54516421
	_Ref53042721
	_Ref53131347
	_Hlk70275859
	_GoBack
	_GoBack
	_Hlk54339384
	_Hlk38845753
	_Hlk54339401
	_Hlk54339431
	_Hlk52703282
	_Hlk38578109
	_Hlk52733640
	_Hlk52733662
	_GoBack
	_GoBack
	_Hlk535785708
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk68687101
	_Hlk68687185
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	OLE_LINK2
	_GoBack
	_GoBack
	_Hlk56864307
	_Hlk58008420
	_Hlk58010981
	_Hlk56887553
	_Hlk58020123
	OLE_LINK2
	OLE_LINK1
	_Hlk59041219
	_Hlk57536499
	_Hlk57540052
	_Hlk58265859
	_Hlk58065191
	_Hlk58056203
	_Hlk58010892
	_GoBack

