Doxycycline dosage calculations

In WATER:

Mouse water intake = 10 ml/ 100 g body weight/day


For a 25g mouse = 2.5 ml/ day

Dox dose in water ranges from 0.02-2mg/ml


At 1 mg/ml = 2.5 mg dox/day/mouse


At 0.2 mg/ml = 0.5 mg dox/day/mouse

Dox in water at 200 ug/ml + 5% sucrose


= 10 mg dox + 2.5 g sucrose to 50 ml water


Based on 2.5 ml water intake/mouse/d = 0.5 mg dox/mouse/d similar to chow at 200 mg/kg

In CHOW:

Mouse food intake = 12% of body weight/day


For a 25 g mouse = 3 g chow/day

Super-high dose in food is 6 g/kg

Bioserv F6777 formulated in standard 4.5% fat Purina LabDiet 5001 chow


6 mg/g x 3 g/day = 18 mg dox/day


or per gram body weight:


18 mg dox/d ( 25 g/mouse = 720 (g dox/g body weight/day

NOTE:  This dose is used for only 1 line in the lab:  GABAAR (6-IRES-rTTA (Yamamoto, J Neurosci, 2003).
ALSO:  For reasons that are not yet clear, we find that transgene induction in the GABAAR (6-IRES-rTTA is more complete across the full extent of the cerebellum when dox is administered in the water. 
High dox dose in food is 200 mg/kg 
Bioserv F4845 formulated in standard 4.5% fat Purina LabDiet 5001 chow; 
Bioserv S3888 formulated in undesignated 9% high-fat.


0.2 mg/g x 3 g/day = 0.6 mg dox/day


or per gram body weight:


0.6 mg dox/d ( 25 g/mouse = 24 (g dox/g body weight/day

NOTE:  Prior to 2009, this is the dose we used for our studies.  CaMKII-TTA x tetO-APP Lines 107 and 8-85 require this dose for full suppression.

Mid dox dose in food is 100 mg/kg

Bioserv F6619 formulated in standard 4.5% fat Purina LabDiet 5001 pelleted chow, 
Bioserv F6712 formulated in 9% fat Purina LabDiet 5058 pelleted chow
Bioserv F7062 formulated in standard 4.5% fat PicoLab 5R53 extruded chow

Bioserv F7115 formulated in 9% fat PicoLab 5R58 extruded chow
PMI TestDiet 5GDF formulated in standard 5% fat LabDiet 5V5R extruded chow
PMI TestDiet 5GDE formulated in 8% fat LabDiet 5V5M extruded chow
0.1 mg/g x 3 g/day = 0.3 mg dox/day


or per gram body weight:


0.3 mg dox/d ( 25 g/mouse = 12 (g dox/g body weight/day

NOTE:  As of Nov 2012, this is the dose we use for our studies with CaMKII-TTA x tetO-APP Line 102, having found it slightly more effective than F5903 BioServ 50 mg/kg in 5001 chow.

NOTE:  By Dec 2014, likely due to issues with mice grinding the 5001/5058 pelleted chow, we moved to BioServ F7062, 100 mg/kg dox in 5R53 chow and F7115, 100 mg/kg dox in 5R58 breeder chow.  The 5R53 chow is similar to 5001 (and 5R58 similar to 5058), but extruded rather than pelleted, with better controlled ingredients.  We undertook a comparison study of F6619 (5001 chow) vs F7062 (5R53 chow) at dox concentration of 100 mg/kg and found that they were equally effective in suppressing APP expression in the APP/TTA 102 model.  

NOTE:  As of 2020, our colony moved from 5R53 and 5R58 diets to the 5V5R and 5V5M (breeder) diets used across CCM.   This change was motivated by the repeated flour mite contamination that came in through the bags of 5R53 and 5R58 chows purchased from Lab Supply.  CCM had not experienced contamination with the 5V5R and 5V5M diets, and so after the third outbreak, we switched to these chows.  When we restarted dox treatments for CaMKII-tTA x tetO-APP102 mice in June 2021, we tested Purina Mills Inc (PMI) dox chows made in the 5V5R and 5V5M diets by TestDiet which were ordered through Lab Supply.  These chows were less expensive than the equivalent diet from BioServ, however, the mice ground through the diets quickly and required inserts in the cage lids to limit access to the chow and their ability to grind. On Western blot, the TestDiet 5GDF and 5GDE diets made from 5V5R and 5V5M chow were able to both fully suppress transgenic APP expression by 1 week of treatment and allowed full recovery by 1 week of recovery.
Low dox dose in food is 50 mg/kg 
Bioserv F5903 or Purina 5SBA, formulated in standard 4.5% fat Purina LabDiet 5001 chow
Bioserv F6712 or Purina 5APL formulated in 9% high-fat Purina LabDiet 5058 breeder chow; 

0.05 mg/g x 3 g/day = 0.15 mg dox/day


or per gram body weight:


0.15 mg dox/d ( 25 g/mouse = 6 (g dox/g body weight/day

NOTE:  This dose was used from 2009-2012 with CaMKII-TTA x tetO-APP Line 102.  From 2009-2010, we used BioServ F5903, and switched in late 2010 to Purina 5SBA due to cost.  In late 2011, we moved our breeder females onto Purina 5APL.  In summer 2012, we found Purina 5SBA to be much less effective than the same dose in water.  We undertook extensive studies with Purina to determine why, but eventually found that BioServ provided a somewhat more effective chow, dose for dose.  In late 2012, we switched our colony of CaMKII-TTA x tetO-APP Line 102 stock mice to BioServ F6619 at 100 mg/kg, and soon thereafter moved our breeders onto the same dose in 5058 chow.    

Bio-Serv
One 8th Street, Suite One
Frenchtown, NJ 08825

1-800-996-9908

http://www.bio-serv.com/index.html
TestDiet® 
Division of Land O’Lakes Purina Feed, LLC 
505 North 4th 
Richmond, IN 47374 USA

1-765-966-1885, "option 5"

http://www.testdiet.com/
LabDiet
PO Box 19798

St. Louis, MO 63144

1-800-227-8941

https://www.labdiet.com/
Lab Supply

4521 Dale Earnhardt Way, Suite 100
Northlake TX 76262
1-800-262-5258
https://www.labsupplytx.com/
Therapeutic use:

Therapeutic dosing for bacterial infections in mice is similar to the amounts used for TTA regulation. Carpenter’s Exotic Animal Formulary (Saunders, 2001) recommends 2.5 mg/kg PO q12 for 14 days for treatment of infections in mice with doxycycline.

On the potential for reduced microglial activation by dox:

Past studies have used dox and its analog minocycline as experimental anti-inflammatory treatments in various models of neurodegeneration.  Where dox has been used for this purpose, the doses administered in vivo are universally higher than used for tTA regulation, and in some cases up to 15x greater 


(Yrjanheikki et al., 1998; Cho et al., 2009; Lazzarini et al., 2013; Zhang et al., 2015) ADDIN EN.CITE .  The same trend is true in vitro where dox has been found to dampen cytokine responses by cultured microglial cells, but often at concentrations considerably higher than experienced in vivo 


(Karlsson et al., 1996; Lai and Todd, 2006; Cho et al., 2009; Maezawa et al., 2011) ADDIN EN.CITE .  Minocycline is a stronger anti-inflammatory than doxycycline, and is more commonly used for its anti-inflammatory effect in vivo (for example, see 


(Yrjanheikki et al., 1999; Chen et al., 2000; Hunter et al., 2004; Fan et al., 2006; Peng et al., 2006; Maier et al., 2007; Garwood et al., 2010; Aras et al., 2013; Hou et al., 2013) ADDIN EN.CITE ).  Based on this extensive testing, minocycline - rather than doxycycline - has been proposed for clinical use in neurodegenerative disease 


(Domercq and Matute, 2004; Thomas and Le, 2004; Zemke and Majid, 2004; McGeer and McGeer, 2005; Kim and Suh, 2009; Chen et al., 2012) ADDIN EN.CITE .  Thus, while there is a potential for inflammatory modulation by dox, it is a considerably weaker agent than minocycline and is used at doses below those shown to suppress microglial function in vivo.  
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