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Today, one of the complicated problems of pharmaceuti- 
cal analysis is the standardization of total preparations of 
plant and animal origin. This problem is particularly urgent  
for the following reason, l'he application of physicochemical 
methods of analysis, such as high performance liquid chro- 
matography, to the above drugs is associated with difficulties 
in identification of the peaks; moreover, it is not clear how 
the content of each substance affects the biological activity 
(BA). 

Combined drugs are standardized by labor-consuming 
and expensive biological tests due to the lack of a set of qual- 
ity indices that characterize quantitatively the presence of a 
specific class of substances in the preparation that correlate 
with the BA. 

The aim of this work is to investigate the possibility of 
introducing indices that correlate with the BA into pharma- 
copoeial papers and, in the future, to substitute biological 
tests to reduce the labor-consuming and expensive chemical 
determinations via the example of pantocrin (pantocrinum) 
concentrate and pantocrin for injection as the standardized 
substance and dosage form, respectively. 

EXPERIMENTAL PART 

The total quantity of amino acids, phosphorus, carbohy- 
drates, and lipids was determined in different series of the 
pantocrin concentrate and injection solution produced at the 
Khabarovsk Chemical Pharmaceutical Plant. The analysis 
was performed together with the Kiev Institute of Biochemis- 
try, Ukrainian Academy of Sciences. The authors deeply ap- 
preciate the assistance of Z. M. Datsenko and E. N. Gub- 
chenko, collaborators of this institute. The total content of 
amino acids was determined by gas-liquid chromatography 
[I], the total phosphorus was verified with the molybdate re- 
agent and I-amino-2-hydroxy-4-naphthalene sulfonic acid 
following preliminary oxidation of the sample [2]. The total 
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carbohydrate and lipid content was revealed by anthrone and 
vanillin reagents, respectively [3]. 

In the same series of substance and dosage form, the BA 
was determined also by the hypotensive method introduced 
into the existing pharmacopoeial papers for pantocrin. 

To study the correlation between the quality indices and 
BA, we developed the software in BASIC. The programs are 
based on the least squares method and realized for the linear, 
linearized, and nonlinear variants [4]. The software provides 
the calculation of parameters of the regression equations re- 
lating the quantitative characteristics of the determined 
groups of the compounds with the BA. The hypotensive ef- 
fect of the drug is considered to be the function, whereas the 
components controlled by chemical analysis are regarded as 
the independent variables. To allow for the unequal accuracy 
of the BA measurements, the weight factors can be utilized. 
However, in this work they were not used, since the accuracy 
of all measurements of the activity was assumed equal. 

TABLE 1. Data on Determination of the Total Content of Amino Acids, 
Phosphorus, Carbohydrates, and Lipids, and Biological Activity of Pantocrin 
Concentrate and Injection Solution in Commercial Series 

Serial N o  

Total content, lag / ml Activity 
(blood 

amino carbo- pressure 
acids phosphorus lipids hydrates drop), % 

Dosage tbrm 

350789 860 1.22 22.2 32.1 34.0 

310689 107.0 066 21,4 251 36.2 

340789 100.0 0.92 26.0 36,5 41.5 

010390 1132 1.13 258 29.3 358 

020390 100.0 092 28.0 36.5 41.5 

Concentrate 

40190 15800 46 2100 2380 32.7 

50190 26700 05 3540 4890 398 

60190 25000 72 2350 2480 457 

70190 24300 74 2870 5150 42.8 

80190 18900 42 2180 5200 36.5 

10491 21800 77 2200 6150 33.6 
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TABLE 2. Results of Studying the Linear Correlation between the Content of Substances Determined by Chemical Methods and the Hypotensive Effect 

Correlation coefficient. �9 Parameters. tag / ml 

Calculation amino acids phosphorus total carbohydrates total lipids critical value 
variant calculated (tabular 

AI SAt A2 SA2 A3 SA3 A4 SA4 value) 

Injection solution 
/ 0.17 0.05 - - - 
2 0.18 002 - 75 2.2 - 

Concentrate 
3 0.30 004 - 37 12 - 
4 029 0.06 - 38 14 0.09 

0.66 0.15 081 080 
083 0.09 0 96 0 90 

- - 006 007 0 85 0 80 
0.4 0.07 0.09 0.77 090 

Note. A~, A z, A3, A 4 are the calculated parameters of the regression equation, type 1; SAt SA2, SA3, Sa4 are the standard deviations of these paramcters In varmnts 
3 and 4 the values of the regression parameters suand their standard deviations ate increased 100-fold 

The work was carried out within the framework of  the 
linear model; the value of  the blood pressure drop in rabbits 
was considered the index of  BA 

BA = A I C a + A 2 Cph + A.~ C c + A 4 C I , (I) 

where Ca, Cph, Co, Q are the concentrations of the total con- 
tent of the amino acids, phosphorus, carbohydrates, and lip- 
ids, respectively; Al, A2, A3, and A4 are the corresponding 
coefficients (parameters) of the regression equation. 

Since the BA is determined within the limits of average 
therapeutic doses, it seems advisable to assume a proportional 
relationship between the strength of the hypotensivc effect 
and the concentrations of biologically active substances [5]. 

Table I shows the initial data for the quantitative content 
of the controlled components and the activity in different se- 
ries of the dosage form and substance. The BA value in Eq. 
(I) is represented in different variants of calculation as a 
function of l, 2, 3, and 4 variables; all possible variants of 
combinations were realized. Table 2 demonstrates the results 
of statistical processing of the experimental findings. It was 
revealed that the BA correlates with none of the components 
taken separately [sec Eq. (1)]. From all feasible paired combi- 
nations a statistically significant correlation coefficient is ob- 
tained only for the total content of amino acids and lipids (see 
Table 2, calculation variant / ), both amino acids and lipids in 
the dosage form facilitating the blood pressure drop (coeffi- 
cients AI and A 4 are positive). 

All feasible combinations of  3 from 4 determined compo- 
nents for the dosage form and substance provide grounds for 
the conclusion that the total content of  amino acids, phospho- 
rus, and lipids, but not the carbohydrate content, correlates 
with the BA. Amino acids and the total phosphorus contrib- 
ute positively and negatively to the BA, respectively (see Ta- 
ble I, variants 2 - 4 ) .  It should be noted that the total content 
of  lipids in the dosage form contribute to the hypotensive ef- 
fect, whereas the lipid content in the concentrate virtually 
does not affect it (coefficient A4 of  the regression equation is 
less than the twice the standard deviation of  its determination, 
i.e., this coefficient is statistically insignificant). This may be 

attributed to the fact that analysis of  the total lipid content 
also reveals phospholipids, which produce a slight hypoten- 
sive effect. Since the dosage form includes acidin (stabilizer) 
and its pH is lower than that of  the concentrate, the molecules 
of phospholipids become more polar upon acidification (the 
nitrogen basicity grows) and their membrane permeability in- 
creases. This may induce a rise in the BA ofl ipids in the pan- 
tocrin injection solution compared to the substance. The total 
phosphorus is likely to include mainly the inorganic but not 
the phospholipid phosphorus, and its action on the organism 
is opposite to the hypotensive one. This assumption is also 
confirmed by the calculation variant 4 in Table 2, when the 
correlation between the Ba and all the controlled components 
was studied. Table 2 demonstrates that only coefficients A i 
and A2 of  the regression equation are significant, which are 
responsible for the influence of  the total content of  amino ac- 
ids and phosphorus on the BA, respectively. Compared to 
calculation variant 3, where the carbohydrate content was not 
taken into account, the correlation coefficient decreases (0.77 
instead of  0.85); it becomes lower than the critical value (be- 
low it the correlation is not observed) o f  0.90 for the given 
number of  degrees of  freedom, as well as a confidence level 
equal to 0.95 [6]. 

It may be concluded that the BA of  both the pantocrin 
dosage form and concentrate is well described by a regression 
equation of  type 1, which includes the total content of  amino 
acids, phosphorus, and lipids with the corresponding coeffi- 
cients (see Table 2, variants 2 and 3). After the physico- 
chemical determination of  the listed components, the inten- 
sity of  the hypotensive effect of  the concentrate and dosage 
form can be found without carrying out the experiments on 
animals, provided the indicated coefficients are known. 
Moreover, a review of  pharmacopoeial papers shows the pos- 
sibility to replace the activity test by the methods of  stand- 
ardization of the listed parameters. Since the total content of 
amino acids in the preparation contributes mainly to the hy- 
potensive effect, it is advisable to normalize their lowest 
level. For the total phosphorus, on the contrary, the specifica- 
tions must establish either the upper level or strict limits of  its 
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content. To verify the proposed correlation model thor- 

oughly, it is expedient to continue studying an enlarged num- 

ber of  series of dosage form and substance. 
A study was done on the correlation between the total 

content of amino acids, phosphorus, lipids, and carbohydrates 

and their hypotensive effect in the pantocrin concentrate and 

dosage form for injections. It was found that the content of  

the first three groups of the compounds correlates with the 

biological activity. 

Recommendations are developed for standardization of  

the total content of  amino acids and phosphorus in the drug 

and suggests the replacement of  the activity test in the speci- 

fications by the sections concerned with the quantitative de- 

termination of the total content of  amino acids, phosphorus, 
and lipids. 
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