
98 

 

DAFTAR PUSTAKA 

 

Aggarwal, B. B., Gupta, S. C., & Kim, J. H. (2012). Historical perspectives on 

tumor necrosis factor and its superfamily: 25 years later, a golden journey. 

Blood, 119(3): 651–665.  

Akash, M. S. H., Rehman, K., & Liaqat, A. (2018). Tumor Necrosis Factor-Alpha: 

Role in Development of Insulin Resistance and Pathogenesis of Type 2 

Diabetes Mellitus. J. Cell. Biochem., 119(1): 105–110.  

American Diabetes Association (2014). Diagnosis and Classification of Diabetes 

Mellitus. Diabetes Care, 37(Supplement 1):  81–90. 

Amoozadeh, Y., Dan, Q., Xiao, J., Waheed, F., & Szászi K. (2015). Tumor necrosis 

factor-α induces a biphasic change in claudin-2 expression in tubular 

epithelial cells: role in barrier functions. Am. J. Physiol. Cell. Physiol., 

309(1):C38-50. 

Autenrieth, D.M., & Baumgart, D.C. (2012). Toxic megacolon. Inflamm. Bowel 

Dis., 18(3):584-91. 

Badole, S.L, Chaudhari, S. M., Bagul, P. P., Mahamuni, S. P., Khose, R. D., Joshi, 

A. C., et al. (2013). Effect of concomitant administration of L-glutamine and 

cycloart-23-ene-3β, 25-diol (B2) with sitagliptin in GLP-1 (7-36) amide 

secretion, biochemical and oxidative stress in streptozotocin - nicotinamide 

induced diabetic Sprague Dawley rats. PLoS One. 8(8):e72817.  

Badr, G., Sayed, L. H., Omar, H. E. M., Abd El-Rahim, A. M., Ahmed, E. A., & 

Mahmoud M.H. (2017). Camel Whey Protein Protects B and T Cells from 

Apoptosis by Suppressing Activating Transcription Factor-3 (ATF-3) - 

Mediated Oxidative Stress and Enhancing Phosphorylation of AKT and IκB-

α in Type I Diabetic Mice, Cell. Physiol. Biochem., 41: 41–54. 

Barman, S., & Srinivasan, K. (2019). Ameliorative effect of zinc supplementation 

on compromised small intestinal health in streptozotocin-induced diabetic 

rats. Chem. Biol. Interac., 307: 37–50. 

Barone, F.C., Deegan, J.F., Price, W.J., Fowler, P.J., Fondacaro, J.D., & Ormsbee 

3rd, H.S. (1990). Cold-restraint stress increases rat fecal pellet output and 

colonic transit. Am. J. Physiol., 258, G329-337. 

Barta, B.P., Onhausz, B., Al Doghmi, A., Szalai, Z., Balázs, J., Bagyánszki, M., & 

Bódi, N. (2023). Gut region-specific TNFR expression: TNFR2 is more 

affected than TNFR1 in duodenal myenteric ganglia of diabetic rats. World J. 

Diabetes, 14(1):48-61. 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



99 

 

 

 

Bayramgürler, D., Karson, A., Ozer, C., & Utkan T. (2013). Effects of long-term 

etanercept treatment on anxiety- and depression-like neurobehaviors in rats. 

Physiol. Behav., 2;119:145-8. 

Becker, L., Nguyen, L., Gill, J., Kulkarni, S., Pasricha, P. J., Habtezion, A. (2018). 

Age-dependent shift in macrophage polarisation causes inflammation-

mediated degeneration of enteric nervous system. Gut, 67(5):827-836.  

Bodi, N., Talapka, P., Poles, M. Z., Hermesz, E., Jancsó, Z., Katarova, Z., et al. 

(2012). Gut Region-Specific Diabetic Damage to the Capillary Endothelium 

Adjacent to the Myenteric Plexus. Microcirculation, 19(4): 316–326. 

Bódi, N., Chandrakumar, L., Al Doghmi, A., Mezei, D., Szalai, Z., Barta, B. P., et 

al. (2021). Intestinal region‐specific and layer‐dependent induction of tnf-α 

in rats with streptozotocin‐induced diabetes and after insulin replacement. 

Cells, 10(9): 1–14. 

Browning, K. N., & Travagli, R. A. (2014). Central nervous system control of 

gastrointestinal motility and secretion and modulation of gastrointestinal 

functions. Compr. Physiol., 4(4): 1339–1368. 

Chandrasekharan, B., Anitha, M., Blatt, R., Shahnavaz, N., Kooby, D., Staley, C., 

et al. (2011). Colonic motor dysfunction in human diabetes is associated with 

enteric neuronal loss and increased oxidative stress. Neurogastroenterol. 

Motil., 23(2):131-8, e26. 

Chandramouli, C., Reichelt, M. E., Curl, C. L., Varma, U., Bienvenu, L. A., 

Koutsifeli, P., et al. (2018). Diastolic dysfunction is more apparent in STZ-

induced diabetic female mice, despite less pronounced hyperglycemia. Sci. 

Rep., 8(2346): 1–13. 

Chang, X., Qin, Y., Jin Z, Xi, T.F, Yang, X., Lu, Z. H., et al. (2015). Interleukin-6 

(IL-6) mediated the increased contraction of distal colon in streptozotocin-

induced diabetes in rats via IL-6 receptor pathway. Int. J. Clin. Exp. Pathol., 

8(5): 4514–4524. 

Charan, J., & Kantharia, N. D. (2013). How to calculate sample size in animal 

studies?. J. Pharmacol. Pharmacother., 4(4): 303–306. 

Chen, P.M., Gregersen, H., & Zhao, J.B. (2015). Advanced glycation end-product 

expression is upregulated in the gastrointestinal tract of type 2 diabetic rats. 

World J. Diabetes, 6(4): 662–72. 

Chen, W., Lu, C., Hirota, C., Iacucci, M., Ghosh, S., & Gui, X. (2017). Smooth 

muscle hyperplasia/hypertrophy is the most prominent histological change in 

Crohn’s fibrostenosing bowel strictures: A semiquantitative analysis by using 

a novel histological grading scheme. J. Crohn’s Colitis., 11, 92–104.  

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



100 

 

 

 

Costa, F. R. C., Françozo, M.C., de Oliveira, G.G., Ignacio, A., Castoldi, A., 

Zamboni, D.S., et al. (2016). Gut microbiota translocation to the pancreatic 

lymph nodes triggers NOD2 activation and contributes to T1D onset. 

J.Exp.Med., 213(7): 1223–1239. 

Costa, M., Spencer, N. J., & Brookes, S. J. H. (2021). The role of enteric inhibitory 

neurons in intestinal motility. Auton. Neurosci., 235: 1–11. 

Crumbie, L. (2021). Histology of the lower digestive. 

https://www.kenhub.com/en/library/anatomy/histology-of-the-lower-

digestive-tract. Diakses pada tanggal 19 Maret 2022. 

Dewanjee, S., Das, S., Das, A. K., Bhattacharjee, N., Dihingia, A., Dua, T. K., et 

al. (2018). Molecular mechanism of diabetic neuropathy and its 

pharmacotherapeutic targets. Eur. J. Pharmacol., 833:472-523.  

de Zoete, M. R., Palm, N. W., Zhu, S., & Flavell, R. A. (2014). Inflammasomes. 

Cold Spring Harb. Perspect. Biol., 6(12): 1-22. 

Dik, B., Bahcivan, E., Faki H. E., & Uney K. (2018). Combined Treatment with 

Interlukin-1 and Tumor Necrosis Factor-Alpha Antagonists Improve Type 2 

Diabetes in Rats. Can. J. Physiol. Pharmacol., 96(8): 751–756. 

DiPetrillo, K., Coutermarsh, B., & Gesek, F. A. (2003). Urinary tumor necrosis 

factor contributes to sodium retention and renal hypertrophy during diabetes. 

Am. J. Physiol. Renal. Physiol., 284(1): F113-21.  

Dora, D., Ferenczi, S., Stavely, R., Toth, V. E., Varga, Z. V., Kovacs, T., et al. 

(2021). Evidence of a Myenteric Plexus Barrier and Its Macrophage-

Dependent Degradation During Murine Colitis: Implications in Enteric 

Neuroinflammation. Cell Mol. Gastroenterol. Hepatol., 12(5): 1617–1641.  

Du, F., Wang, L., Qian, W., & Liu, S. (2009). Loss of enteric neurons accompanied 

by decreased expression of GDNF and PI3K / Akt pathway in diabetic rats. 

Neurogastroenterol. Motil, 21: 1229–1235. 

Du, Y. T., Rayner, C. K., Jones, K. L., Talley, N. J., & Horowitz, M. (2018). 

Gastrointestinal Symptoms in Diabetes: Prevalence, Assessment, 

Pathogenesis, and Management. Diabetes Care, 41: 627–637. 

Dumitriu, I. L., Gurzu, B., Cojocaru, E., Slătineanu, S. M, & Enea, M. (2011). 

Validation of GOD / PAP Method for Quantitative Determination of Glucose 

Concentration in Human Serum. Rev. Romana. Med. Lab., 19(1): 85–100. 

D’Arpino, M.C., Fuchs, A.G., Sanchez, S.S., & Honore, S.M. (2018). Extracellular 

matrix remodeling and TGF- β 1 / Smad signaling in diabetic colon mucosa. 

Cell Biol. Int., 42(4):443–56. 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.kenhub.com/en/library/anatomy/histology-of-the-lower-digestive-tract
https://www.kenhub.com/en/library/anatomy/histology-of-the-lower-digestive-tract


101 

 

 

 

Elmarakby, A. A., & Sullivan, J. C. (2012). Relationship between oxidative stress 

and inflammatory cytokines in diabetic nephropathy. Cardiovasc. Ther., 

30(1): 49–59. 

 

El-Shaer, N. O., Hegazy, A. M., & Muhammad, M. H. (2023). Protective effect of 

quercetin on pulmonary dysfunction in streptozotocin-induced diabetic rats 

via inhibition of NLRP3 signaling pathway. Environ. Sci. Pollut. Res. Int. 

30(14):42390-42398. 

 

Feng, Y., Weng, H., Ling, L., Zeng, T., Zhang, Y., Chen, D., et al. (2019). 

Modulating the gut microbiota and inflammation is involved in the effect of 

Bupleurum polysaccharides against diabetic nephropathy in mice. Int. J. Biol. 

Macromol., 132: 1001–1011. 

 

Fricker, M., Tolkovsky, A. M., Borutaite, V., Coleman, M., & Brown, G. C. (2018). 

Neuronal cell death. Physiol. Rev., 98(2): 813–880. 

 

Furman, B. L. (2015). Streptozotocin-Induced Diabetic Models in Mice and Rats. 

Curr. Protoc. Pharmacol., 70: 5.47.1-5.47.20. 

 

Ghasemi, A., Khalifi, S., & Jedi, S. (2014). Streptozotocin-nicotinamide-induced 

rat model of type 2 diabetes (Review). Acta Physiol. Hung., 101(4): 408–420. 

 

Gheibi, S., Kash, K. & Ghasemi, A. (2017). A practical guide for induction of type-

2 diabetes in rat: Incorporating a high-fat diet and streptozotocin. Biomed. 

Pharmacother., 95: 605–613.  

 

Gough, P. and Myles, I. A. (2020). Tumor Necrosis Factor Receptors: Pleiotropic 

Signaling Complexes and Their Differential Effects. Front. Immunol., 11: 1–

14. 

 

Grauballe, M. B., Østergaard, J. A., Schou, S., Flyvbjerg, A., & Holmstrup, P. 

(2015). Effects of TNF-α blocking on experimental periodontitis and type 2 

diabetes in obese diabetic Zucker rats. J. Clin. Periodontol., 42(9): 807–816. 

  

Guillot, X., Prati, C., Sondag, M., & Wendling, D. (2017). Etanercept for treating 

axial spondyloarthritis. Expert. Opin. Biol. Ther., 17(9): 1173–1181. 

 

Guo, M., Chen, Q., Huang, Y., Wu, Q., Zeng, Y., Tan, X., et al. (2023). High 

Glucose-Induced Kidney Injury via Activation of Necroptosis in Diabetic 

Kidney Disease. Oxid. Med. Cell. Longev., 2023:2713864. 

 

Ha C., Kim H., Cha R., Lee J., Lee S., Ryu J.H., Kim H., & Lee O.J. (2021). Effect 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



102 

 

 

 

of da-9701 on the gastrointestinal motility in the streptozotocin-induced 

diabetic mice. J. Clin. Med., 10: 1-12. 

 

Harberson, J., Thomas, R.M., Harbison, S. P., & Parkman, H. P. (2010). Gastric 

neuromuscular pathology in gastroparesis: analysis of full-thickness antral 

biopsies. Dig. Dis. Sci., 55(2):359-70. 

 

Honoré, S. M., Zelarayan, L. C., Genta, S. B., & Sánchez, S. S. (2011). Neuronal 

loss and abnormal BMP/Smad signaling in the myenteric plexus of diabetic 

rats. Auton. Neurosci., 164(1–2): 51–61. 

 

Horváth, C., Jarabicová, I., Rajtík, T., Bartošová, L., Ferenczyová, K., Kaločayová, 

B., et al. (2023). Analysis of Signaling Pathways of Necroptotic and 

Pyroptotic Cell Death in the Hearts of Rats With Type 2 Diabetes Mellitus. 

Physiol. Res., 72(S1): S23-S29.  

 

Hosseinifard, E. S., Morshedi, M., Bavafa-Valenlia, K., & Saghafi-Asl, M. (2019). 

The novel insight into anti-inflammatory and anxiolytic effects of 

psychobiotics in diabetic rats: possible link between gut microbiota and brain 

regions. Eur J Nutr., 58(8):3361-3375.  

 

Ingaramo, P. I., Ronco, M. T., Francés, D. E., Monti, J. A., Pisani, G. B., Ceballos, 

M. P., et al. (2011). Tumor necrosis factor alpha pathways develops liver 

apoptosis in type 1 diabetes mellitus. Mol. Immunol., (12-13):1397-407.  

 

International Diabetes Federation. (2019). IDF Diabetes Atlas. Ninth edit. Edited 

by S. Karuranga et al. Available at: www.diabetesatlas.org. 

 

Isic, A., Täng, M.S., Haugen, E., & Fu, M. (2008). TNFα-antagonist neither 

improve cardiac remodelling or cardiac function at early stage of heart failure 

in diabetic rats. Autoimmunity, 41: 473–477. 

 

Isola, R., Broccia, F., Casti, A., Loy, F., Isola, M., & Vargiu, R. (2021). STZ-

diabetic rat heart maintains developed tension amplitude by increasing 

sarcomere length and crossbridge density. Exp. Physiol., 106(7):1572-1586.  

 

Iwata, N., Takayama, H., Xuan, M., Kamiuchi, S., Matsuzaki, H., Okazaki, M., et 

al. (2015). Effects of Etanercept against Transient Cerebral Ischemia in 

Diabetic Rats. Biomed. Res. Int., 2015:189292.  

 

Izbeki, F., Wittman, T., Rosztóczy, A., Linke, N., Bódi, N., Fekete, E., et al. (2008). 

Immediate insulin treatment prevents gut motility alterations and loss of 

nitrergic neurons in the ileum and colon of rats with streptozotocin-induced 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.diabetesatlas.org/


103 

 

 

 

diabetes. Diabetes Res. Clin. Pract., 80: 192–198.  

 

Jain, N., Sudhakar, C., & Swarup, G. (2007). Tumor necrosis factor-α-induced 

caspase-1 gene expression. Role of p73. FEBS. J., 274(17): 4396–4407.  

 

Jancsó, Z., Bódi, N., Borsos, B., Fekete, É., & Hermesz E. (2015). Gut region-

specific accumulation of reactive oxygen species leads to regionally distinct 

activation of antioxidant and apoptotic marker molecules in rats with STZ-

induced diabetes. Int. J. Biochem. Cell. Biol., 62: 125–131. 

 

Joussen, A. M., Doehmen. S., Le, M. L., Koizumi, K., Radetzky, S., Krohne, T. U., 

et al. (2009). TNF-α mediated apoptosis plays an important role in the 

development of early diabetic retinopathy and long-term histopathological 

alterations. Mol. Vis., 15: 1418–1428. 

 

Karson, A., Utkan, T., Şahin, T.D., Balcı, F., Arkan, S., & Ateş, N. (2021) 

Etanercept rescues cognitive deficits, depression-like symptoms, and spike-

wave discharge incidence in WAG/Rij rat model of absence epilepsy. 

Epilepsy Behav., 115:1-7. 

 

Kern, T.S., Miller, C. M., Tang, J., Du, Y., Ball, S. L., & Berti-Matera L. (2010). 

Comparison of three strains of diabetic rats with respect to the rate at which 

retinopathy and tactile allodynia develop. Mol. Vis., 16:1629-39.  

 

Klein, M., & Varga, I. (2020). Hirschsprung's Disease-Recent Understanding of 

Embryonic Aspects, Etiopathogenesis and Future Treatment Avenues. 

Medicina, 56(11):611. 

 

Kostouros, A., Koliarakis, I., Natsis, K., Spandidos, D. A., Tsatsakis, A., & 

Tsiaoussis, J. (2020). Large intestine embryogenesis: Molecular pathways 

and related disorders (Review). Int. J. Mol. Med., 46(1): 27–57. 

 

Kuiken, N. S. S., Rings, E. H. H. M., Alffenaar, J. W. C., Havinga, R., Jurdzinski, 

A., Groen, A. K., & Tissing, W. J. E. (2017). Tumor Necrosis Factor-Alpha 

Inhibitor Etanercept Does Not Alter Methotrexate-Induced Gastrointestinal 

Mucositis in Rats. J. Pediatr. Gastroenterol. Nutr., 65: e28–e34. 

 

Kulkarni, S., Micci, M. A., Leser, J., Shin, C., Tang, S. C., Fu, Y. Y., et al. (2017). 

Adult enteric nervous system in health is maintained by a dynamic balance 

between neuronal apoptosis and neurogenesis. Proc. Natl. Acad. Sci. U S A., 

114(18): E3709-E3718.  

 

Kuznik, E., Dudkowiak, R., Adamiec, R., & Poniewierka, E. (2020). Diabetic 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



104 

 

 

 

autonomic neuropathy of the gastrointestinal tract. Prz. Gastroenterol., 15: 

89–93. 

 

Kühn, E. R., Bellon, K., Huybrechts, L., & Heyns, W. (1983). Endocrine differences 

between the Wistar and Sprague-Dawley laboratory rat: influence of cold 

adaptation. Horm. Metab. Res., 15(10):491-8. 

 

Kwak, J. M., Babygirija, R., Gribovskaja-Rupp, I., Takahashi, T., Yamato, S., & 

Ludwig, K. (2013). Regional difference in colonic motility response to 

electrical field stimulation in guinea pig. J. Neurogastroenterol. Motil., 19(2): 

192–203. 

 

Le Berre-Scoul, C., Chevalier, J., Oleynikova, E., Cossais, F., Talon, S., Neunlist, 

M., et al. (2017). A novel enteric neuron–glia coculture system reveals the 

role of glia in neuronal development. J. Physiol., 595(2): 583–598. 

 

Lenzen, S. (2008). The mechanisms of alloxan- and streptozotocin-induced 

diabetes. Diabetologia, 51: 216–226. 

 

Liao, S., Apaijai, N., Chattipakorn, N., & Chattipakorn, S. C. (2020). The possible 

roles of necroptosis during cerebral ischemia and ischemia / reperfusion 

injury. Arch. Biochem. Biophys., 695: 1-19. 

 

Liu, T., Wei, H., Zhang, L., Ma, C., Wei, Y., Jiang, T., et al. (2024). Metformin 

attenuates lung ischemia-reperfusion injury and necroptosis through AMPK 

pathway in type 2 diabetic recipient rats. BMC. Pulm. Med., 24(1):237.  

 

Lu, L., Lu, Q., Chen, W., Li, J., Li, C., Zheng, Z. (2018). Vitamin D3 Protects 

against Diabetic Retinopathy by Inhibiting High-Glucose-Induced Activation 

of the ROS/TXNIP/NLRP3 Inflammasome Pathway. J. Diabetes Res., 

2018:1-11.  

 

Luckensmeyer, G. B., & Keast, J. R. (1998). Activation of α- and β-adrenoceptors 

by sympathetic nerve stimulation in the large intestine of the rat. J. Physiol., 

510(2): 549–561. 

 

Luo, P., Liu, D., Li, C., He, W. X., Zhang, C. L., & Chang, M. J. (2018). Enteric 

glial cell activation protects enteric neurons from damage due to diabetes in 

part via the promotion of neurotrophic factor release. Neurogastroenterol. 

Motil., 30(10): 1–10. 

 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



105 

 

 

 

Madla, C. M., Qin, Y., Gavins, F. K. H., Liu, J., Dou, L., Orlu, M., et al. (2022). Sex 

Differences in Intestinal P-Glycoprotein Expression in Wistar versus Sprague 

Dawley Rats. Pharmaceutics. 14(5):1030. 

 

Magalhães, D. A., Kume, W. T., Correia, F. S., Queiroz, T. S., Allebrandt Neto, E. 

W., Santos, M. P. D., et al. (2019). High-fat diet and streptozotocin in the 

induction of type 2 diabetes mellitus: a new proposal. An. Acad. Bras. Cienc., 

91(1): 1 - 14. 

 

Majumder, S., Sreedhara, S. R., Banerjee, S., & Chatterjee, S. (2012). TNF a 

Signaling Beholds Thalidomide Saga: A Review of Mechanistic Role of 

TNF-a Signaling Under Thalidomide. Curr. Top. Med. Chem., 12(13): 1456–

1467. 

 

Mamun, A. A., Wu, Y., Nasrin, F., Akter, A., Taniya, M. A., Munir, F., et al. (2021). 

Role of pyroptosis in diabetes and its therapeutic implications. J. Inflamm. 

Res., 14: 2187–2206. 

 

Manduca, A., Campolongo, P., Palmery, M., Vanderschuren, L. J., Cuomo, V., & 

Trezza, V. (2014). Social play behavior, ultrasonic vocalizations and their 

modulation by morphine and amphetamine in Wistar and Sprague-Dawley 

rats. Psychopharmacology, 231(8):1661-73. 

 

Markossian, S., & Kreydiyyeh, S. I. (2005). TNF-alpha down-regulates the Na+-K+ 

ATPase and the Na+-K+-2Cl-cotransporter in the rat colon via PGE2. 

Cytokine, 30(6):319-27.  

 

Medichem (2010). Glucose GOD/PAP: Enzimatic colorimetric test Manual 

procedure. www.medichem-me.com (diakses 28-09-2021). 

 

Meehan, C. J., Fleming, S., Smith, W., & Baird, J.D. (1994). Idiopathic megacolon 

in the BB rat. Int. J. Clin. Exp. Pathol., 75(1): 37–42. 

 

Mescher, A. L. (2010). Junqueira’s Basic Histology: Text & Atlas, 12th edition, 

McGraw-Hill company. 

 

Miranda, J., Eseberri, I., Lasa, A., & Portillo, M. P. (2018). Lipid metabolism in 

adipose tissue and liver from diet-induced obese rats: a comparison between 

Wistar and Sprague-Dawley strains. J. Physiol. Biochem., 74(4):655-666. 

 

Moran, B. J. & Jackson, A. A. (1992). Function of the human colon. Br. J. Surg., 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.medichem-me.com/


106 

 

 

 

79(11): 1132–1137. 

 

Nair, D. G., Miller, K. G., Lourenssen, S. R., & Blennerhassett, M. G. (2014). 

Inflammatory cytokines promote growth of intestinal smooth muscle cells by 

induced expression of PDGF-Rβ. J. Cell. Mol. Med., 18(3):444-54.  

 

Noorafshan, A., Yousefi, M., Hosseini, L., & Karbalay-Doust, S. (2019). Can 

Sertraline and Nortriptyline Protect the Neurons in Submucosal and 

Myenteric Plexuses of Rat’s Colon Against Stress?. Dig. Dis. Sci., 64(9): 

2548–2554. 

 

Ojiro, K., Kitamura, H., Shimada, T., & Nakamura, M. (1993). A morphometrical 

study of the postnatal development of rat pancreatic islets, with special regard 

to the differences between Wistar and Sprague-Dawley strains. Kaibogaku 

Zasshi., 68(2):190-203. 

 

Pandey, S., & Dvorakova, M. C. (2020). Future Perspective of Diabetic Animal 

Models. Endocr. Metab. Immune. Disord. Drug. Targets, 20(1): 25–38. 

 

Patel, B. A., Fidalgo, S., Wang, C., Parmar, L., Mandona, K., Panossian, A., et al. 

(2017). The TNF-α antagonist etanercept reverses age-related decreases in 

colonic SERT expression and faecal output in mice. Sci. Rep., 7(42754): 1–

12.  

 

Pei, Y., Wang, R., Chen, W., Yi, S., Huang, C., Liang S, et al. (2023). Impaired 

colonic motility in high-glycemic diet-induced diabetic mice is associated 

with disrupted gut microbiota and neuromuscular function. Endocr. Connect., 

12(9):1-11. 

 

Piper, M. S., & Saad, R. J. (2017). Diabetes Mellitus and the Colon. Curr. Treat. 

Options. Gastroenterol., 15: 1–16. 

 

Qi, R., Yang, W., & Chen, J. (2013). Role of enteric glial cells in gastric motility in 

diabetic rats at different stages. J. Huazhong. Univ. Sci. Technolog. Med. Sci., 

33(4): 496–500. 

 

Rauf, A., Shah, M., Yellon, D. M., Davidson, S. M. (2019) Role of Caspase 1 in 

Ischemia/Reperfusion Injury of the Myocardium. J. Cardiovasc. Pharmacol., 

74(3):194-200. 

Rebolledo-solleiro, D. & Fernández-guasti, A. (2018). Influence of sex and estrous 

cycle on blood glucose levels, body weight gain, and depressive-like behavior 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



107 

 

 

 

in streptozotocin-induced diabetic rats. Physiol. Behav., 1(194): 560–567.  

 

Rehman, G., Shehzad, A., Khan, A. L, & Hamayun, M. (2014). Role of AMP-

activated protein kinase in cancer therapy. Arch. Pharm. Chem. Life Sci., 

347(7): 457-68. 

 

Roh, J. S., & Sohn, D. H. (2018). Damage-Associated Molecular Patterns in 

Inflammatory Diseases. Immune. Netw., 18(4): 1–14. 

 

Rybnikova, E.A., Vetrovoi, O.V. & Zenko, M.Y. (2018). Comparative 

Characterization of Rat Strains (Wistar, Wistar–Kyoto, Sprague Dawley, 

Long Evans, LT, SHR, BD-IX) by Their Behavior, Hormonal Level and 

Antioxidant Status. J. Evol. Biochem. Phys., 54: 374–382. 

 

Ruder, B., Atreya, R., & Becker C. (2019). Tumour necrosis factor alpha in 

intestinal homeostasis and gut related diseases. Int. J. Mol. Sci., 20: 1-21. 

 

Saadane, A., Lessieur, E. M., Du, Y., Liu, H., & Kern, T. S. (2020). Successful 

induction of diabetes in mice demonstrates no gender difference in 

development of early diabetic retinopathy. PLoS One, 15(9):1–14. 

 

Sanders, L. M., Henderson, C. E., Hong, M. Y., Barhoumi, R., Burghardt, R. C., 

Carroll, R. J., et al. (2004). Pro-oxidant environment of the colon compared 

to the small intestine may contribute to greater cancer susceptibility. Cancer 

Lett., 208(2): 155–161. 

 

Serban, A. I., Stanca, L., Geicu, O. I., Munteanu, M. C., & Dinischiotu, A. (2016). 

RAGE and TGF-β1 cross-talk regulate extracellular matrix turnover and 

cytokine synthesis in AGes exposed fibroblast cells. PLoS One, 11: 1-19. 

 

Sha, H., Tong, X., & Zhao, J. (2018). Abnormal expressions of AGEs, TGF-β1, 

BDNF and their receptors in diabetic rat colon–Associations with colonic 

morphometric and biomechanical remodeling. Sci. Rep., 8(1): 1–14. 

 

Song, N. N., Lu, H. L., Lu, C., Tong, L., Huang, S. Q., Huang, X., et al. (2018). 

Diabetes-induced colonic slow transit mediated by the up-regulation of 

PDGFRα+ cells/SK3 in streptozotocin-induced diabetic mice. 

Neurogastroenterol. Motil., 30(8): 1-14 

 

Sun, Q., & Scott, M. J. (2016). Caspase-1 as a multifunctional inflammatory 

mediator: noncytokine maturation roles. J. Leukoc. Biol., 100(5): 961–967. 

 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



108 

 

 

 

Sun, L., Ding, M., Chen, F., Zhu, D., & Xie, X. (2023). Breviscapine alleviates 

podocyte injury by inhibiting NF-κB/NLRP3-mediated pyroptosis in diabetic 

nephropathy. PeerJ., 11:e14826. 

 

Szkudelski, T. (2012). Streptozotocin–nicotinamide-induced diabetes in the rat. 

Characteristics of the experimental model. Exp. Biol. Med., 237(5): 481–490.  

 

Takahashi, T., & Owyang, C. (1998). Regional Differences in the Nitrergis 

Innervation Between the Proximal and the Distal Colon in Rats. 

Gastroenterology, 115(16): 1504–1512. 

 

Teixeira, A. R., Nitz, N., Guimaro, M. C., Gomes, C., & Santos-Buch, C. A. (2006). 

Chagas disease. Postgrad. Med. J., 82(974):788-98.. 

 

Tomasello, G., Mazzola, M., Leone, A., Sinagra, E., Zummo, G., Farina, F., et al. 

(2016). Nutrition, oxidative stress and intestinal dysbiosis: Influence of diet 

on gut microbiota in inflammatory bowel diseases. Biomed. Pap. Med. Fac. 

Univ. Palacky. Olomouc. Czech. Repub., 160(4): 461–466.  

 

Uranga-Ocio, J. A., Bastús-Díez, S., Delkáder-Palacios, D., García-Cristóbal, N., 

Leal-García, M. Á., & Abalo-Delgado, R. (2015). Enteric neuropathy 

associated to diabetes mellitus. Rev. Esp. de Enferm. Dig., 107(6): 366–373. 

 

Van Den Berge, N., Ferreira, N., Mikkelsen, T. W., Alstrup, A. K. O, Tamgüney, 

G., Karlsson P., et al. (2021). Ageing promotes pathological alpha-synuclein 

propagation and autonomic dysfunction in wild-type rats. Brain, 144: 1853–

1868. 

 

Voss, U. & Ekblad, E. (2014). Lipopolysaccharide-induced loss of cultured rat 

myenteric neurons - role of AMP-activated protein kinase. PLoS One, 9(12): 

1-17. 

 

Wang, X., Guo, Z., Ding, Z., Mehta, J. L. (2018). Inflammation, Autophagy, and 

Apoptosis After Myocardial Infarction. J. Am. Heart. Assoc., 7(9): 1-13. 

 

Weerasinghe, P. & Buja, L. M. (2012). Oncosis: An important non-apoptotic mode 

of cell death. Exp. Mol. Pathol., 93(3): 302–308. 

 

Wei, J., Zhao, Y., Liang, H., Du, W., & Wang L. (2022). Preliminary evidence for 

the presence of multiple forms of cell death in diabetes cardiomyopathy. Acta. 

Pharm. Sin. B., 12(1): 1–17. 

 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



109 

 

 

 

Wirth, R., Bódi, N., Maróti, G., Bagyánszki, M., Talapka, P., Fekete, É., et al. 

(2014). Regionally Distinct Alterations in the Composition of the Gut 

Microbiota in Rats with Streptozotocin-Induced Diabetes. PloS One, 9(12): 

1–15. 

 

Wright, E., Bacon, J., & Glass, L. (2006). Oxidative stress in type 2 diabetes : the 

role of fasting and postprandial glycaemia. Int. J. Clin. Pract., 60(3): 308–

314.  

 

Xu, J., Chen, Y., Liu, S., & Hou, X. (2013). Electroacupuncture regulates 

apoptosis/proliferation of intramuscular interstitial cells of cajal and restores 

colonic motility in diabetic constipation rats. Evid. Based. Complement. 

Alternat. Med., 2013: 1-10. 

 

Xie, D. P., Li, S., Li, L., Chang, X. W., Xi, T. F., Yang, X., et al. (2013). Beta-

arrestin2 is involved in the increase of distal colonic contraction in diabetic 

rats. Regul. Pept., 185:29-33.  

 

Ye, Q., Lin, Y. N., Xie, M. S., Yao, Y. H., Tang, S. M., Huang, Y., et al. (2019). 

Effects of etanercept on the apoptosis of ganglion cells and expression of Fas, 

TNF-α, caspase-8 in the retina of diabetic rats. Int. J. Ophthalmol., 12(7): 

1083–1088. 

 

Yu, T., Yang, H. S., Lu, X. J., Xia, Z. S., Ouyang, H., Shan, T. D., et al. (2016). 

Association of Bactericidal Dysfunction of Paneth Cells in Streptozocin-

Induced Diabetic Mice with Insulin Deficiency. Med. Sci. Monit., 22: 3062–

3072. 

 

Zhao, M., Liao, D., & Zhao, J. (2017). Diabetes-induced mechanophysiological 

changes in the small intestine and colon. World. J. Diabetes., 8(6):249-269.  

 

Zhao, S., Mysler, E. & Moots, R. J. (2018). Etanercept for the treatment of 

rheumatoid arthritis. Immunotherapy, 10(6): 433–445. 

 

Zhao, L., Bartnikas, T., Chu, X., Klein, J., Yun, C., Srinivasan, S., et al. (2019). 

Hyperglycemia promotes microvillus membrane expression of DMT1 in 

intestinal epithelial cells in a PKC a -dependent manner. FASEB J., 33: 3549–

3561. 

Peran Sinyal TNF-alfa pada Kematian Neuron Plexus Myentericus Colon Tikus Model Diabetes
TRI AGUSTI SHOLIKAH, dr. Rina Susilowati, Ph.D; Dr. dr. Muthmainah, M.Kes
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


