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ABSTRACT 
 
This Visual Basic computer program has been developed for drug dosage conversions 
using metabolically active mass (MAM) of the animals. The two body weights (one 
with known dosage and the other, for which the dosage has to be calculated) and the 
known dosage are entered in the respective input boxes and the appropriate units are 
selected using the option buttons. The program displays the report in the form of both 
the animals’ body weights and the respective dosages in milligram per kilogram body 
weight as well as the total actual doses in milligrams. The object oriented layout, 
flexible data entry and comprehensive report format render the CalcDose software a 
convenient and handy tool for dosage conversions.  
 

INTRODUCTION 
 

It is commonly observed that small animals have to be administered large dosages 
(per kilogram body weight) as compared to big animals or humans to achieve similar 
pharmacological effects. For instance, about five-fold higher dosages of prednisolone 
(3,6) and caffeine (8,13) have been reported for rats as compared to humans. Dosages 
of other drugs including cyclosporin (18,29), selegiline (1,24), melatonin (12,22), 
haloperidol (10,17), gentamicin (9,21), and dexamethasone (14,15) show similar 
trend. These variations occur due to varying metabolic activities of different animals. 
Although body weight varies from animal to animal across and within species, there is 
a remarkable consistency of the daily expenditure of energy expressed per 
metabolically active mass (MAM). About 20-30% of the whole body mass constitute 
fat material, which is metabolically inactive. On the other hand, the lean body mass 
(about 75% of body weight) contains all the body protein which takes part in 
maintaining homeostasis and is metabolically active. MAM is equal to body weight 
raised to 0.75 power, and holds true for freely feeding animals of different species as 
well as animals within a species. Although, in most of the pharmacological studies, 
the dosage of a drug is usually expressed in terms of milligram per kilogram (mg/kg) 
body weight, few investigators have also used less common but more realistic terms 
like mg/kg MAM (5,11) or mg/m2 body surface area (BSA) (7,25). 

Pharmacologists often face the problem of finding an optimum reference 
dosage to start with, for their initial pilot studies. A suitable dosage conversion has to 
be performed, if the dosage of a drug for the same species is unknown but for a totally 
different species is known to experimenter. There are two important methods for 
dosage conversions, based on BSA or MAM calculations, and provide a more 



accurate cross-species comparison of activity and toxicity of various drugs (28). 
Several BSA based programs are accessible online for drug dosage conversions 
(26,27). These programs are suitable for human studies only, as one of the input 
parameters is height, which is difficult to measure in case of small animals and 
perhaps there is no established criteria for this purpose. The present software has been 
designed for dosage conversions between animals and humans, and is based on MAM 
measurements.  
 

PROGRAM DESCRIPTION 
 
The CalcDose software has been developed in Visual Basic 6.0 and would run in 
Windows environment as an executable file (32 KB). Briefly, there are two forms in 
the program; form 1 is the input form (Fig. 1) and form 2 is the result window (Fig. 
2). There are 3 input boxes and 3 pairs of respective option buttons on form 1. The 
user has to input body weight of the animal in grams (suitable for small animal) or in 
kilograms (suitable for human) and the known dosage of the drug either in mg/kg or 
in milligrams (total dose for that body weight), whichever is known. Then the user 
enters the body weight of the animal for which the dosage has to be calculated. This 
entry enables the ‘Calculate’ command button, which was disabled at the start-up. 
When the ‘Calculate’ button is clicked, the result window appears showing the 
respective doses (mg) as well as dosages (mg/kg) for both the body weights. When 
the ‘Next’ button is clicked, the program prompts for next calculation, whereas the 
‘Print’ and ‘Exit’ buttons can be used for printing the results and ending the program 
respectively.  

 
SOFTWARE VALIDATION 

 
The application of CalcDose software was validated using 8 selected drugs including 
cyclosporin, caffeine, selegiline, melatonin, haloperidol, gentamicin, prednisolone, 
and  dexamethasone. The  software  was used to  calculate  dosages  of these drugs for  

 
Table 1. Validation of CalcDose software using reported dosages of various drugs. 

 
Reported dosage  

mg/kg  (Ref.) 
% difference from 

reported dosage for rat 
 

Drug 
Human Rat 

Calculated 
dosage, mg/kg 
for rat using 
CalcDosea 

Conversion 
based on 

BW 

Conversion 
based on 
MAMb 

Cyclosporin 
Caffeine 
Selegiline 
Melatonin 
Haloperidol 
Gentamicin 
Prednisolone 
Dexamethasone 

3         (18) 
4         (13) 
0.107  (24) 
0.07    (22) 
0.33    (10) 
3         (21) 
1         (  3)  
0.286  (15) 

20     (29) 
20     (  8) 
  0.5  (  1) 
  0.5  (12) 
  2     (17) 
20     (  9) 
  5     (  6) 
  1.5  (14) 

17.40 
23.19 
  0.62 
  0.41 
  1.91 
17.40 
  5.79 
  1.65 

       85 
80 
78.6 
86 
83.5 
85 
80 
80.9 

13 
15.9 
24 
18 
  4.3 
13 
15.8 
10 

a Reported human dose was used to calculate appropriate dosage for rat. 
b Method used in CalcDose software. 
  Abbreviations are: BW, body weight; MAM, metabolically active mass.  



 
 
 
 



 
rats using the reported human dosages. The results following drug dosage conversions 
were compared with the reported dosages of these drugs for rats (Table 1). The mean 
percent variation was found to be significantly less (14.25±2.04 versus 82.37±1.00, 
P<0.001, Student’s t-test) with MAM based procedure (CalcDose software). A 
comparative view of dosage conversion using direct actual body weights and MAM is 
shown in Fig. 3.  
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Fig. 3. Comparative view of dose conversion using actual body weight (BW) and metabolically active 
mass (MAM) of animals. Reported human dosages for 8 drugs were used to calculate appropriate 
dosages for rats. The shaded areas indicate the percent variations from the reported dosages while using 
BW (light shaded) or MAM (dark shaded) procedures. CalcDose program was used for MAM 
procedure. 

 
DISCUSSION AND CONCLUSION 

 
The findings of software validation clearly indicate that MAM based computations 
which are used in CalcDose program are fairly valid for dosage conversion between 
human and small animals. It is also indicative that several investigators prefer to 
express the doses of drugs in terms of human equivalents, in their animal studies to 
highlight their relevance to therapeutic importance (16,19), diagnostic value (20) or 
environmental concern (2,4,23). CalcDose software can be effectively used to 
calculate human equivalent dose of a drug tested in experimental animal. The main 
features of the program are optimal simplicity and flexibility of data input and a 
comprehensive report format. In pharmacological studies, body weight of 
experimental animals is exclusively expressed in grams or kilograms, which can be 
directly selected using the option buttons on the input form (Fig. 1) rendering the 
program more time-efficient. The results output window not only shows the intended 
dose calculation, instead comprised of the body weight of both the animals and their 
respective mg/kg and actual doses. Thus, if any doubt or discrepancy is impended in 



results, the user can countercheck the data entry by viewing the report itself. 
Moreover, the universal availability of Microsoft windows environment and object-
oriented feature of this program further its flexibility and widespread application.    
 

SOFTWARE AVAILABILITY 
 

The floppy disc of the software can be obtained from the author by sending a letter of 
request. 

REFERENCES 
 

1. Adams, C.E., Hoffman, A.F., Hudson, J.L., Hoffer, B.J. & Boyson, S.J. 
(1994). Chronic treatment with levodopa and/or selegiline does not affect 
behavioral recovery induced by fetal ventral mesencephalic grafts in 
unilaterally 6-hydroxydopamine lesioned rats. Exp Neurol, 130, 261-268. 

2. Al Moutaery, K., Al Deeb, S., Biary, N., Morais, C., Khan, H.A., & Tariq, M. 
(2000). Effect of aluminum on neurological recovery in rats following spinal 
cord injury. J. Neurosurg, 93, 276-282. 

3. Behara, D., Gupta, D. & Jindal, S.K. (1998). Response to steroid therapy in 
patients of idiopathic pulmonary fibrosis: a retrospective analysis. Indian J 
Chest Dis Allied Sci, 40, 163-169. 

4. Burdock, G.A., &. Ford, R.A. (1992). Safety evaluation of dibenzyl ether. 
Food Chem Toxicol, 30, 559-566. 

5. Burgess, E.J., & Trafford, J.A. (1985). Acetylator phenotype in patients with 
lung carcinoma-a negative report. Eur J Respir Dis, 67, 17-19. 

6. Dekhuijzen, P.N., Gayan-Ramirez, G., de-Bock, V., Dom, R., & Decramer, M. 
(1993). Triamcinolone and prednisolone affect contractile properties and 
histopathology of rat diaphragm differently. J Clin Invest, 92, 1534-1542. 

7. Desmarquest, P., Tamalet, A., Fauroux, B., Boule, M., Boccon-Gibod, L., 
Tournier, G., & Clement, A. (1998). Chronic interstitial lung disease in 
children: response to high dose intravenous methylprednisolone pulses. Pediatr 
Pulmonol, 26, 332-338.  

8. Eroglu, L., Tuna, R., & Caglayan, B. (1996). Effects of nifedipine and Bay K 
8644 on the R-PIA and caffeine induced changes in the locomotor activity of 
rats. Pharmacol Res, 33, 141-144. 

9. Jaquenod, M., Ronnhedh, C., Cousins, M.J., Eckstein, R.P., Jordan, V., 
Mather, L.E., & Power, I. (1998). Factors influencing ketorolac associated 
perioperative renal dysfunction. Anesth Analg, 86, 1090-1097. 

10. Kufferle, B., Brucke, T., Topitz-Schratzberger, A., Tauscher, J., Gossler, R., 
Vesely, C., Asenbaum, S., Podreka, I., & Kasper, S. (1996). Striatal dopamine-
2 receptor occupancy in psychotic patients treated with risperidone. Psychiatr 
Res, 68, 23-30. 

11. McKay, J., Rawlings, M.D., Cobden, I., & James, O.F. (1982). The acute 
effects of ethanol on acetanilide disposition in normal subjects, and in patients 
with liver disease. Br J Clin Pharmacol, 14, 501-504.  

12. Miguez, J.M., Martin, F.J., & Aldegunde, M. (1994). Effects of single doses 
and daily melatonin treatment on serotonin metabolism in rat brain regions. J 
Pineal Res, 17, 170-176. 

13. Mitchell, P.J., & Redman, J.R. (1992). Effects of caffeine, time of day and 
user history on study-related performance. Phychopharmacology, 109, 121-
126. 



14. Moriyama, M., Nakanishi, Y., Tsuyama, S., Kannan, Y., Ohta, M., & Sugano, 
T. (1997). Change from beta- to alpha-adrenergic glycogenolysis induced by 
corticosteroids in female rat liver. Am J Physiol, 273, R153-160. 

15. Munstedt, K., Muller, H., Blauth-Eckmeyer, E., Stenger, K., Zygmunt, M., & 
Vahrson, H. (1999). Role of dexamethasone dosage in combination with 5-
HT3 antagonists for prophylaxis of acute chemotherapy induced nausea and 
vomiting. Br J Cancer, 79, 637-639. 

16. Myers, S.L., Brandt, K.D., & O’Connor, B.L. (1991). Low dose prednisone 
treatment does not reduce the severity of osteoarthritis in dogs after anterior 
cruciate ligament transection. J Rheumatol, 18, 1856-1862. 

17. Obuchowicz, E. (1996). Long-term treatment with chlorpromazine and 
haloperidol but not with sulpiride and clozapine markedly elevates 
neuropeptide Y like immunoreactivity in the rat hypothalamus. Neuropeptides, 
30, 471-478. 

18. Peluso, A.M., Bardazzi, F., Tosti, A. & Varotti, C. (1994) Intermittent 
cyclosporin A treatment of severe plaque psoriasis. Long-term follow-up of 26 
patients. Acta Derm Venereol Suppl Stockh, 186, 90-91. 

19. Price Evans, D.A., Tariq, M., Sujata, B., McCann, G., & Sobki, S. (2001). The 
effects of magnesium sulphate and EDTA in the hypercholesterolaemic rabbit. 
Diabetes, Obesity and Metabolism, 2, 1-6. 

20. Ribela, M.T., Marone, M.M., & Bartolini, P. (1999). Use of radioiodine 
urinalysis for effective thyroid blocking in the first few hours post exposure. 
Health Phys, 76, 11-16. 

 
21. Sexton, D.J., Tenenbaum, M.J., Wilson, W.R., Steckelberg, J.M., Tice, A.D., 

Gilbert, D., Dismukes, W., Drew, R.H., & Durack, D.T. (1998). Ceftriaxone 
once daily for four weeks compared with ceftriaxone plus gentamicin once 
daily for two weeks for treatment of endocarditis due to penicillin susceptible 
streptococci. Endocarditis Treatment Consortium Group. Clin Infect Dis, 27, 
1470-1474. 

22. Suhner, A., Schlagenhauf, P., Tschopp, A., Hauri-Bionda, R., Friedrich-Koch, 
A., & Steffen, R. (1998) Impact of melatonin on driving performance. J Travel 
Med, 5, 7-13. 

23. Sutherland, J.E., & Greger, J.L. (1998). Effect of the size of an oral dose of 
aluminum on the relative importance of biliary v. urinary aluminum excretion 
in conscious rats. Food Chem Toxicol, 36, 505-512. 

24. Takahashi, M., Yuasa, R., Imai, T., Tachibana, H., Yorifuji, S., Nakamura, Y. 
& Ogawa, N. (1994). Selegiline (L-deprenyl) and L-dopa treatment of 
Parkinson’s disease: a double-blind trial. Intern Med, 33, 517-524. 

25. Teinturier, C., Hartmann, O., Valteau-Couanet, D., Benhamou, E., & 
Bougneres, P.F. (1998). Ovarian function after autologous bone marrow 
transplantation in childhood: high dose busulfan is a major cause of ovarian 
failure. Bone Marrow Transplant, 22, 989-994. 

26. URL-http://pharmcal.tripod.com/ch4.htm/ 
27. URL-http://www.globalrph.com/bsa.htm/ 
28. URL-http://www.virazole.com/insert.html/ 
29. Verbeke, M., Van-de-Voorde, J., de-Ridder, L. & Lameire, N. (1999). 

Beneficial effect of serotonin 5-HT2-receptor antagonism on renal blood flow 
autoregulation in cyclosporin treated rats. J Am Soc Nephrol, 10, 28-34. 

  


