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No reference could be found in the l i terature in which an accurate quanti tat ive exper imenta l  or c l in ica l  
analysis was made of the combined t rea tment  of inf lammat ion  with hormones and vi tamins,  Yet such an analysis 
is essential before a rat ional  choice can be made of op t imal  combinations of hormones and vi tamins in rat ionaldoses.  

The object  of the present invest igat ion was to study the an t i - in f l ammatory  effect of various doses of hydro- 
cortisone, ascorbie acid, and vi tamins Bt, B2, B6, B12, and Bc, when administered separately,  and then to determine 

the  an t i - in f l ammatory  act iv i ty  Of combinations of hydrocortisone with each of these vitamins in turn, in doses of 
equal  eff icacy.  

E X P E R I M E N T A L  M E T H O D  

Experiments were carried out by the method of Islamov and Mednik [1]. Albino mice  weighing 22-25 g re-  
ce ived a subcutaneous in jec t ion  of 0.05 ml of purified turpentine, and 24 h la ter  a 1% solution of strychnine ni trate 
was in jec ted  into the focus of in f l ammat ion  by means of a specialIy constructed microinjec t ion  syringe. The dose 
of strychnine was 2 t~g/g body weight (the total  volume of the in jec ted  solution was about 0.005 ml). The dose of 
strychnine used corresponded to LD100 for in tac t  animals by the subcutaneous route. 

In the untreated mice  the focus of in f lammat ion  played the role of a re l iab le  barrier obstructing the absorp- 

tion of the in jec ted  strychnine into the blood stream, thus preventing death of about 95% of the animals.  

The administrat ion of an t i - in f l ammatory  substances after the in ject ion of turpentine prevented the develop-  
ment  of an in f lammatory  focus, weakened its barrier properties, and increased the intensity of the toxic effects 
para l le l  to the development  of the an t i - in f l ammatory  effects. 

This technique was used to test the effect on the development  of the inf lammatory  focus of hydrocortisone in 
doses of between 0.005 and 150 # g / g  and the following vi tamins:  C in doses of 0.05-150 gg /g ,  B 1 in doses of 0.1- 
50 ttg/g, B 2 in doses of 0.01-40 #g/g, B6 in doses of 0.05-80 #g/g, Bc in doses of 0.05-60 #g/g, and Blz in doses of 

0.005-0.5 g g / g .  

The hydrocortisone and v i tamin  were in jec ted  subcutaneously 30 rain before inject ion of the turpentine and 
6 and 12 h thereafter.  Riboflavine and fol ic  acid were given as a suspension in 2% starch muci lage  and the r ema in -  
ing vi tamins in 0.85% NaC1 solution. Each dose was tested on not less than 20 mice .  

For studying the combined an t i - in f l ammatory  effect  of hydrocortisone and v i tamin ,  the half-sums of their 
equ i -e f fec t ive  doses were used, i . e . ,  doses which, when adminis tered after inject ion of strychnine, resulted in the 
death of equal numbers of animals.  In this way the character  of the combined action could be judged, i .e . ,  the 
presence of addi ta t ive synergism, potent iat ion,  or antagonism between the hydrocortisone and the corresponding 
vi tamins  could be detec ted .  

E X P E R I M E N T A L  R E S U L T S  

The relat ionship between the an t i - in f l ammatory  action of the tested substances and their  doses is shown in 
Figs. 1 and 2. The curves showing the relat ionship between the an t i - in f l ammatory  effect  of hydrocortisone and 
vi tamins B, B 1, and B 6 and their  doses within the l imits of the invest igated range (see Fig. 1) approximately  followed 
the normal  distribution curves. The highest peaks were shown by the curves of v i tamin  B 6 and hydrocortisone. The 
an t i - in f l ammatory  ac t iv i ty  of vi tamins C and B I was less marked. 
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Fig. 1. Anti-inflammatory action of Fig. 2. Anti- inflammatory action o f v a r i -  
various dosesofhydrocortisone and vi ta-  ous doses of hydrocortisone and vitamins 
mira B t, B 6, and C (D. Here and in Fig. 2: B 2, Bc, and B12. 1) Hydrocortisone; 2) 
along the axis of abscissas-doses (in ~g Vitamin B2; 8) Vitamin Bc; 4) VitaminBtz. 
per g); along the axis of ordinates- 
mortality of mice (in %). 1) Hydrocorti- 
sone; 2) Vitamin B1; 8) Vitamin B6; 4) 
Vitamin C, 

With vitamins Bz, Bc, and BIa (Fig. 2) no such relationship was observed within the dose range tested. 

In the case of vitamin B 2 the anti- inflammatory activity, which was strong when minimal doses were used, 
gradually diminished as the dose was increased. The folic acid curve was a mirror image of  the hydrocortisone 
curves and, finally, the vitamin B12 curve remained within the comparatively narrow limits of maximal  anti- in-  
f lammatory activity. 

The results of the experiments to study the effect o f  hormones and vitamins in combination on the focus of 
turpentine inflammation are given in the table. 

The table shows that if comparatively small doses of hydrocortisone and vitamin B, giving a moderate anti- 
inflammatory effect and resulting in death of 20-30% of the animals from strychnine poisoning, were combined, 
marked potentiation of their effect was observed. The half-sums of these doses led to the death of 80% of the ani- 

maIs from strychnine. 

With approximaffon to doses of hydrocortisone and vitamin B z giving a more marked anti- inflammatory effect 
(50% mortality from strychnine injected into the inflammatory focus), their potentiating interaction disappeared 
and a tendency toward antagonism was observed (the difference was not statistically significant). For instance, the 
half-sum of the doses of these substances which separately led to a mortality of 50 and 48% respectively from 
strychnine poisoning, now gave a mortality of only 40%. There was an apparent limiting inhibition of the biological 
mechanism concerned in the development of the ant i- inflammatory effect of the components of this combination. 

During the combined action of hydrocortisone and ascorbic acid, the pattern revealed in the experiments with 

hydrocortisone and vitamin B z was repeated. 

As a result of the combination of half-doses of hydrocortisone and vitamin B 6, giving an anti- inflammatory 
effect associated with a mortality of  up to 50% inclusive, a statisticaiIy significant potentiation of their effect was 
observed. With a combination of half-doses of these substances giving an anti- inflammatory effect close to the up- 
per limit (80-84% mortality from strychnine), additive synergism was observed. 

Obvious antagonism was observed in the experiments with the combined administration of a half-sum of doses 
of hydrocrotisone and vi tamin B z, which when given separately led to a mortality of 70-80% of strychnine; with an 
effect corresponding to a mortality of 50%, additive synergism was observed with a tendency toward a decrease in 
the ant i - inf lammatory activity of the combination, toward antagonism between the components. In these experi- 
ments potentiating synergism was not observed (within the limits of the doses tested). In the experiments with vi ta-  
mins Bc and B12, signs of additive synergism were found (within the limits of the tested doses). 

The results of these experiments thus showed that when hydrocortisone was given along with vitamin C and 
vitamins of  the t? g r o u p  in the simplest conditions of combination (in pairs) their ant i- inflammatory action was 
found to be clearly dependent on the doses of the components of  the combination. 
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Effect of Hydrocortisone (HC), Certain Water-Soluble Vitamins, and Their Combinat ion 

on the Barrier Properties of a Focus of Turpentine Inf lammation 24 h in Duration in Mice 

Receiving an Inject ion of Strychnine (2 ~g/g)  
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Note, The difference is s ignif icant  (contingency 2 �9 2) when • > 3.84 (P < 0.05). 

These results show that ascorbic acid and the vitamins of the B group may have a significant effect  on the 
an t i - in f l ammatory  act ion of hydrocortisone (and possibly of its analogues). 

The combined influence of  hydrocortisone (and its analogues) and vi tamins on inf lammat ion  is a problem 
which should rece ive  further de ta i led  study in both exper imenta l  and c l in ica l  conditions. 

SUMMARY 

The object  of study was the inf luence of various separate ly  taken doses of hydrocortisone and vitamins C, B 1, 
B2, B6, B12, and Be, and of paired combinations of hydrocortisone with each of the vi tamins on the barrier properties 
of a focus of turpentine inf lammat ion .  It has been found that  in case of a paired combinat ion of smal l  doses of hy-  
drocortisone with vi tamins C, Bp and B 6 there is potentiat ion of the an t i - in f l ammatory  effect. Combination of large 
doses of cortisone and vi tamins gives rise to antagonist ic relationships. 
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