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Introduction

Observing respiratory enzyme activity provides a straightforward method for investigating mitochondrial
dysfunction. Cytochrome c¢ oxidase (COX) is crucial for mitochondrial function, while succinate
dehydrogenase (SDH) is entirely encoded by nuclear DNA and remains unaffected by mitochondrial DNA
(mtDNA) mutations. A combined COX/SDH stain highlights COX-negative fibers, which may appear
SDH-positive and correspond to ragged red fibers. Since three of the 13 COX subunits are mtDNA-
encoded, mtDNA mutations can impair COX activity, whereas SDH remains unaffected. In mitochondrial
myopathies, ragged red fibers are typically COX-negative, except in Mitochondrial Encephalopathy, Lactic
Acidosis, and Stroke-like Episodes (MELAS). Additionally, intra-fiber mosaicism—characterized by a mix
of COX-deficient (bluish) and COX-positive (brownish) mitochondria within the same fiber—is well
demonstrated with this staining technique. Mitochondrial diseases, aging, and age-related conditions often
lead to cells with reduced or absent COX activity, making this method valuable for research and
diagnostics.

Kit Components

SKU# Reagent Size
VB-3022-1 COX A Solution Imlx5
VB-3022-2 COX B Solution Imlx5
VB-3022-3 Succinate Solution 0.3mlIx5
VB-3022-4 Yellow SDH Incubation Medium 1.5 mlx5
VB-3022-5 COX Inhibitor Solution Imlx2
VB-3022-6 SDH Inhibitor Solution 0.5 mIx2
Storage

Store at -20°C

Method
1. Tissue preparation for cryosectioning

1) Euthanize the animal using cervical dislocation or decapitation, following the approved
ethical permit.

2) Rapidly collect tissues of interest without fixation and immediately freeze them on dry ice.
For optimal morphology, tissues may require freezing in isopentane or propane chilled
with liquid nitrogen.

3) Wrap tissues in aluminum foil and store at -80 °C until sectioning.

4) Embed frozen tissues in preparation for cryosectioning.

5) Cut 10-14 um cryostat sections, thaw them onto slides at room temperature for 2-5
minutes, and store slides without cover-slipping at -70 °C until use.

2. Prepare COX Incubation Solution: Thaw one vial of COX A Solution (VB-3022-1) and one
vial of COX B Solution (VB-3022-2). Mix one vial of COX A Solution with one vial of COX
B Solution thoroughly.

3. Rinse: Wash the slides with PBS to remove any residual OCT from the glass.
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4. Incubate with COX Solution: Immediately apply 80—200 pL of the COX incubation solution
onto frozen sectioned slides in a humidity chamber. Incubate in the dark at room temperature
for 1-1.5 hours.

Check Staining: Assess the staining and extend the incubation time if needed.

Rinse: Wash the slides in PBS.

7. Prepare Fresh SDH Incubation Medium: Thaw a 0.3 mL vial of Succinate Solution (VB-
3022-3) and a 1.5 mL vial of Yellow SDH Incubation Medium (VB-3022-4). Mix 0.3 mL of
Succinate Solution with 1.5 mL of Yellow SDH Incubation Medium, or combine them at a 1:5
ratio. Mix well before use.

8. Incubate with SDH Solution: Apply 80-200 pL of the SDH incubation medium onto the slide
and incubate at 37°C for 40 minutes.

9. Dehydrate: Perform two changes of 95% ethanol followed by two changes of 100% ethanol,
with each step lasting 2 minutes.

10. Clear: Immerse the slides in three changes of xylene, with each step lasting 5 minutes.

11. Mount Coverslip: Apply Permount or another suitable organic mounting medium and place a
coverslip onto the glass slide.

SN

Appropriate specificity controls

1. Specificity Control for COX Activity: Before step 3, apply 80-200 uL of COX Inhibitor
Solution (VB-2022-5) to the slide. Incubate for 5 minutes, then proceed to step 3.

2. Specificity Control for SDH Activity: Prepare a solution by mixing SDH Inhibitor Solution
(VB-3022-6) with Yellow SDH Incubation Medium (VB-3022-4) at a 1:5 ratio. Apply 80-200
pL of this mixture onto the slide, ensuring the section is covered, and incubate at 37°C for 40
minutes. This step replaces step 7.

Results
Cytochrome Oxidase positive mitochondria--------------- Brown
Cytochrome Oxidase negative mitochondria-------------- Blue
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Note

This product is intended for research purposes only. This product is not intended to be used for therapeutic
or diagnostic purposes in humans or animals.

Precautions

Handle with care in chemical hood. Avoid contact with eyes, skin and clothing. Do not ingest. Wear
gloves.
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