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Despite the large volume of work done on the synthesis of various derivatives of lsonlcotlnic acid hydrazide 
(isonlazid), the comparative study of the effecu of these compounds on various aspects of metabolism has so far 
received insufficient attention. We therefore considered that it would be useful to investigate the effect of iso- 
rdazld and several of its derivatives (phthivazid, saluzid soluble and metazid,)  on vitamin 136 metabolism. The 
metabolism of this vitamin was selected as an index of the comparative effect of these preparations on the body 
because, from report~ in the literature, isoniazld has a well-marked effect on vitamin 136 metabolism. 

In about 40% of patients lsonlazld causes side effects which are due, in the opinion of se~'eral authors, to 
interference with vitamin B~ metabolism. 

In animal experiments vitamin B~ prevented the development of polyneuritis and other phenomena which 
ate characteristic of the toxic action of tsoniaztd [8-11]. 

In addition to the compounds listed above (phthlvazid, saluzld soluble and metazid) we studied acetylated 
lsoniazld and glycuronyi phthivazid, Isolated from the urine of rats receiving phthlvazld. Both these compounds 
are of great interest, since they are the detoxication products of phtfilvazld and isonlazld In the body. For this 
zeason It was Interesting to discover how these preparations would act on readmlnlstration to the animal. 

EXPERIMENTAL M E T H O D  

Acetylated iso~azid is the main conversion product of isontazld in the body and is far less toxic and 500 
times less active than isoniaztd [3, 5]. Glycuronyl phthivazld is also the main conversion product of phthlvazid 
in the body, but it retains almost completely the antltuberculous activity of phthivazld [1]. 

Experiments were performed on 76 young male white rats weighing 135-140 g. The rats were kept on a 
basic diet [2] containing 20% of casein, carbohydrates, fats. mineral substances and vitamins (with the exception 
of vitamin B6). To this basic diet were added the following components for the groups of animals (which were 

kept in cages of six - see scheme). 

Rats in all groups not receiving vitamin 80 received throughout the experiment 10 g of basic diet, and ani-  
mals receiving vitamin 8~ were given 12 g of food daily, starting on the tenth day of the experiment. The pre- 
parations for testing were added to the food in amounts equivalent to 50 mg/kg of isoniazld. The animals were 
weighed every three days. From 20 to 25 days after the beginning of the experiment the animals were examined 

*Isonicotinoyl-(3-methoxy-4-oxybenzal) hydrazone, the diethylammonium salt of Isonicotinoyl-(2-carboxy-3,4- 
dlmethoxyb~nzal) hydrazone and 1-1'-methylcne-bls-isonicotlnoyl hydrazone respectively - Translator's note. 
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post-mortem; the blood sugar and hemoglob!n were estimated. 

E X P E R I M E N T A L  RESULTS 

The results of the wetgh~ changes of the rats are shown In Table 1 and in Fignres 1 and 2; the morphologi- 
r and biochemical flndlng~ in Table 2. 

The data in Table 1 suggest that phthivazld and lson[azid inhibit growth of the anlmal~ to roughly the 
tame extent. When vitamin ~ Is added to the diet. these preparations have no apparent action (i.e., animals 
receiving and thosenot receiving phthfvazld and lsontazld developed equally), 

Scheme of the Experiments and Compos!tlon of the Diets 

Group D i e t  

I 
II 
IIl 
IV 
V 
VI 
VII 
VIII 
IX 
X 

Number 
of rats 

12 
6 

12 
6 

12 
6 
6 
4 
6 
6 

basic 

ibaslc diet 
im 

m 

m 

w 

m 

w 

additions to the basic diet 

Without additions - control 
+ 50 7 vitamin B~ 
+ phthlvazid 
Phthivazid * 50 7 vitamin B 6 
+ isoniazid 
+ isoniazld + 50~ vitamin B G 
+ glycuronyl l~hthivazid 
+ acetylated lso~iazid 
+ saluzld soluble 
§ metazld 

~!~ ~he remaiodng preparations for testing also caused retardation of grow',h of :he animals. The only note- 
worthy feat:s:e was the more pronounced action of acetylated isoniazid. 

TABLE 1 

The Effect of ?hub~vaztd and Other Derivatives of Isoniazid on the Growth of Young 
Rats on a Diet De~cie~t t~ Vitamin B e (weight of the animals in percentages of the 

original) 

F Exper- Additions to the basic 
lment-I al [ diet 
group 

1 NRhout additions (control) 
11 § vitamin B~ 
Ill - phthivazld 
IV )hthlvazid + 507 vitamin 
V isoniazld 
Vl " + 507 vitamin B s 
VII glycuronyl phthlvazid 
r i l l  aeetylated isoniazld 

IX talnzld soluble 
X ~ met.aNd 

I No. 
of 
rats 

12 
6 

12 
6 

12 
6 
6 

o [3rd 

100 ] 104 
lO0 ] 105 
100 I 103 
100 ] 106 

I 

100 I 104 
I00 [ 105 
100 ] 103 

100 ] 103 
100 103 
lO0 104 

Day of experiment 

6th 9th 

105 
II0 
106 
109 
107 
108 
107 

105 
105 
107 

24th 

II0 
I l l  
108 
i19 
I l l  
I12 
109 

107 
107 
I I I  

110 112 115[1141 
123 128 13511411 
119 113 113[1121 
ll5 119 127J1341 
112 ! 141116[1171 

109 1091109] 1101 
109 !11 113[1111 
116 117 12111201 

i 

195 
143 
I14 
145 
I13 
139 

I14 
llg 

In their outward appearance the animals of the various groups differed slightly from each other. Rats re- 
ceiving phthivazid and lsoniazld, from the sixth to ninth day became unwilling to eat their food and lethargic, 
and their fur became dishevelled. In rats receiving saluzld soluble and glycuronyl phthlvazld poor appetite was 
observed after the twelfth to fifteenth day. Rats receiving metazid ate all their food until the eighteenth day of 
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the e~pzfiment a~d looked bette~ th~n the ~nirnaL~ of the oth~ gtoup~, l~t~ o! the, co~tro! group ~te all thel~ 
food throughout the ex~r lmeut :  outwardly they appeared normal, but they differed from the animals ~eee|ving 
the vitamin by their aim-,," g~ow~h and lack of movement. 

The tesulLs ~hown In T~bl~ 2 show that the blood sugar and hemoglobin were o~ly slightly abneemal; only 
a Illght f~ll In Lh~ h~moglobtr~ c;:~ent of the blood of r~ts receiving pht~[v~td, l~or~!,~.zid (v~qthou~ vitamin) ~nd 
glycuroayl phthlv~zld could be observed, and a tendency for the blood sugar to fall In rats after administration 
of nit the test preparatto~ (and witl~out vitamin Be). 
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Fig. 1. The effect of phthlvazfd and isoniaztd, on the growth 
of young rats on a diet with and without vitamin 13~- 1) basic 
diet; 2) basic diet + 501' vitamin Bs; 3) basic diet + phthl- 
vazld; 4) basle diet + phthlvazid + 501' vitamin B6; 5) basic 
diet + lsoniazld; 6) basic diet + lsoniaztd § 501' vitamin B6. 

The characteristic changes found In the organs were diminution of the thymus gland and testicular appen- 
dages (in absolute figures and as a percentage of the body weight) and increase In the weight of the adrenah (In 
percentages of the body weight of the animal). In all the ldlled animals the thymus gland was p:epared, weighed 

and examined histologically. 

Animals of the control group and also of groups iV and VI, which were on a balanced diet containing vita- 
min B 6 and at the same time received phthivazid or tsoniazid did not differ in their outward appearance, hlI  
these tats were In a satisfactory nutritional state, the fur was smooth and shining. The average weight of these 
animals wax 210 g. The thymus gland was large In size, milky white in color and of a firm consistency. On mi -  
croscopic examination no structural changes could be found in the gland in either the control or experimental 
animals. The lobules of the gland were large and the cortical and medullary layers weU defined, with an abun- 
dance of cells. The tnterlobular connective tissue septa were moderately well developed. 

Rats kept on a diet lacking In vitamin B s and receiving phthlvazld, lsoniazld, me~z ld  and saluzid were very 
different In their outward appearance from the rats of groups II, IV and VI. The nutritional state of the animals 
was depressed; the fur dull and dishevelled. The averag e weight of these animais was 151.6 g. The thymus 
gland was greatly' reduced In s i z e  - less than half the weight of the gland In the control rats. Histological exam-  
lnatlon showed reduction in the size of the lobules, and narrowing of the cortical zone on account of diminution 
of the number of lymphoid cells. In the ceils of the cortical zone degenerative changes were observed In the 
form of karyorrhexts or pyknosis. Ma~ked proliferation of the lnterlobular connective tissue and fatty tissues were 

observed. 
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ld~a~cal i~ wegE.hI w~d~ @e. ~n~m.~]~ e~ ~'a~ps Ill, V. IX ~ d  X. Th~ thym~ gland of the~e rat~ wa~ abnost the 
th~ ~aw~ we|~:ht a~ ~t~t of Lhe eo~:~ro! ~r~al~. oft a dte~ lacking In vitam~t'~ B~ (~7oup I). Microscop4,c c• 

a f~ll i~ t~h.e tv~tnbet ~f c~l~,, a~., ab.ser~ee ef d,gene~-.t~.~z ehatlge~ In the cells of th, co~tietl l~yer. 

~b 

o If$ 

n 

! 

t:S. /Z , ,~ . .~  ~- 
t~ 

1 $ I g tZ 2/ l~ 
Days of experiment 

Fig. 2. The effect of derivatives of isontazld on the growth of 
young rats: I) basic diet; 2) basle diet + phthivazld; 3) basic 
diet + lsoniazld; 4)basic diet + sa!u~d soluble; 5) basic diet 
+ metzzld; 6) basic diet + glycuronyl phflalvazid; 7) basic 
diet + aeetylated isordazld. 

On the basis of our work it may thus be considered that the effect of all the antituberculosis preparations 
examined on the young rat is slmlhr in principle and is shown by inhibition of growth and by morphological 
changes in the organs of the endocrine system - reduction in the weight of the.thymus gland and the testicular 
appendages and increase in the weight of the adrenals. The most pronounced effect on the growth of the ani- 
mal~ was shown by tsonlazld. 

The addition of vitamin 13~ to the diet of the animals removes the inhibiting effect of isoniazid and phthi- 
vazld on the growth and the morphological changes in the endocrine system of the experimental animals. 

SUMMARY 

The effect of the following compounds was studied with regard to their effect on the growth of young rats 
and on the morphological changes in thelr organs when kept on a B~-deflcient diet: hydrazlde of isonicotinic 
acid, phthlvazid, saluzld soluble, metazld, aeetylated hydrazide of Isonlcoflnie acid and glucoronlde of I~hthi - 
vazld. All these preparations had an enhancing effect on the signs of B6-avitamlnofls in animals kept on vita- 
min Bl-dcflclent diet. The most pronounced effect on the retardation of rats'growth was noted under the action 
of acetyla~d HINA, whlls the least marked action was due to the influence of phthlvazld and metazid. 
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