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Background: Paraquat is a dopaminergic neurotoxin and exerts its toxic effect via oxidative stress-mediated 
cellular injuries. The protective effects of Tualang honey on paraquat-induced toxicity in the midbrain and 
lungs of rats were investigated. 

Methods: Male Sprague Dawley rats were randomly divided into five groups; : control (N), honey (TH), 
paraquat (PQ), paraquat + honey (PQ+ TH) and paraquat + ubiquinol (PQ+QH). The rats were orally treated 
with distilled water (groups N & PQ, 2 mUkg/day), Tualang honey (groups TH & PQ+TH, 1.0 g/kg/day) or 
ubiquinol (group PQ+QH, 0.2 g/kg/day) throughout the experimental period. Two weeks after the respective 
treatments, rats were administered intraperitoneal injections of saline (Groups N & TH; 1 mUkg/week) or 
paraquat (1 0 mg/kg/week; groups PQ, PQ + TH & PQ + QH) once a week for four consecutive weeks. 
Animals were sacrificed a week after the last injection of saline/paraquat. The midbrain and lungs were 
collected for biochemical (n=8) and immunohistochemical (n=7) assessments. 
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Results: The present study showed that exposures to paraquat nduced oxidative stress in both the midbrain 
and ~ung regions. In the mi?brain regi~~· the activity of glutathione peroxidase (GPx) and the amount of 
tyrosine-hydroxylase ~TyrH)-immunopos1t1ve neurons were significantly reduced in animals from group PQ. 
Hov:'e~er,trea_tm~nt w1th Tual_ang_ honey ameliorated these toxic effects. The lungs of group PQ showed a 
stat1st1~ally s1gmficant_ r~_duct1on 1n super?xide dismutase (SOD), glutathione-S-transferase (GST) and total 
glutathione (GSH) act1v1t1es. Treatment With honey (group PO-t TH) significantly increased SOD activity in the 
lung (p < 0.05) ~nd ameliorated the loss in GST activity and the total GSH concentration compared to group 
PQ. The beneficial effects of Tualang honey were comparable to ubiquinol, which was the control drug used 
in this study. 

Conclusions: These findings suggest that Tualang honey may protect against 
paraquat-induced toxicity in rats. 

Bahasa Malaysia 
Latar Belakang: Paraquat adalah neurotoksin dopaminergik dan menyebabkan kesan toksik melalui 
kecederaan oksidatif stress pada sel. Kesan perlindungan madu Tualang ke atas ketoksikan diinduksi 
paraquat pada midbrain (otak tengah) dan paru-paru tikus akan dikaji. 

Kaedah: Tikus Sprague Dawley jantan dibahagi secara rawak kepada lima Kumpulan; : kawalan (N), madu 
(TH), paraquat (PQ), madu + paraquat (PQ + TH) dan ubiquinol paraquat (PQ+ QH). Tikus secara oral telah 
diberi air suling (Kumpulan PQ& N, 2 mUkg/hari), madu Tualang (Kumpulan TH& TH + PQ, 1.0 g/kg/hari) 
atau ubiquinol (Kumpulan QH+ PQ, 0.2 g/kg/hari) sepanjang tempoh percubaan. Dua minggu selepas' · 
rawatan masing-masing, tikus telah isi maklumat suntikan daripada saline (Kumpulan N TH; 1 mUkg/minggu) 
atau paraquat (10 mg/kg/minggu; Kumpulan PQ, PQ +TH& PQ+ QH) sekali seminggu untuk empat minggu 
berturut-turut. Haiwan dikorbankan seminggu selepas suntikan terakhir daripada saline/paraquat. Midbrain 
dan paru-paru telah diambil untuk analisis biokimia (n = 8) dan immunohistockimia (n = 7) 

Keputusan: Kajian menunjukkan bahawa pendedahan kepada paraquat mewujudkan tekanan oksidatif di 
kawasan midbrain dan paru-paru. Di wilayah midbrain, aktiviti peroxidase glutathione (GPx) dan jumlah 
daripada tyrosine-hydroxylase (TyrH)-neuron immunopositive telah merosot dengan ketaranya dalam haiwan 
dari Kumpulan PQ. Walau bagaimanapun, rawatan dengan madu Tualang mengurangkan kesan-kesan 
toksik. Pada paru-paru Kumpulan PQ menunjukkan penurunan yang signifikan secara statistik dalam 
superoxide dismutase (SOD), glutathione-S-transferase (GST) dan aktiviti jumlah glutathione (GSH). Rawatan 
dengan madu (Kumpulan PQ + TH) dengan ketara meningkatkan aktiviti SOD dalam paru-paru (p < 0.05) dan 
amengurangkan kehilangan aktiviti GST dan jumlah kepekatan GSH berbanding Kumpulan PQ. Kesan-kesan 
berfaedah madu Tualang adalah setanding dengan ubiquinol, yang adalah ubat kawalan yang digunakan 
dalam kajian ini. 

Kesimpulan: Kajian ini mencadangkan bahawa madu Tualang mungkin boleh melindungi ketoksikan 
paraquat-pada tikus. 

Total Approved Budget 

Total Expenditure 

Balance 

: RM 243,010.36 

Yearly Budget Distributed 

Year 1 : RM 221,255.18 

Year2 : RM21,755.18 

Year 3 : RM-

: RM 231,182.72 

: RM 11,827.64 

Percentage of Amount Spent(%) : 95.13% 
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