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The aqueous-alcohol extracts obtained from the velvet 
antlers of several species of deer are used in traditional medi- 
cine as an adaptogen and are commercially available as the 
registered drug pantocrin. The State Pharmacopeia recom- 
mends the preparation to be identified and its quality assessed 
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Scheme of Pantocrin Fraclionation 
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(Thin line) no hypotensive activity. 

by measuring a decrease in arterial pressure (AP) in test rab- 
bits [1]. However, this method of  standardization is rather 
cumbersome, expensive, and insufficiently precise. For this 
reason, attempts at finding a reliable alternative method for 
the standardization of pantocrin, based on the measurements 
of physicochemical characteristics of  the preparation, are still 
continuing. 

Podpruzhnikova et al. [2] reported on a correlation be- 
tween the AP drop and the content of amino acids, total nitro- 
gen, and total lipids in the drug. However, a point of great 
importance for the drug's standardization on the basis of  in- 
strumental methods would be the possibility to identify the 
individual components of pantocrin responsible for its hypo- 
tensive and/or adaptogen activity. 

The purpose of this work was to determine the pantocrin 
components possessing hypotensive properties, which can be 
used for the purpose of drug standardization by HPLC. In or- 
der to solve this task, pantocrin preparations (bottled) pur- 
chased from the Khabarovsk Chemico-Pharmaceutical Plant 
were fractionated according to the specially developed proce- 
dure (see scheme). The isolated fractions were used for bio- 
logical testing. 

As is seen from the scheme and the experimental data 
presented in Table 1, hypotensive activity is observed for the 
fraction IIId. 

EXPERIMENTAL CHEMICAL PART 

Fractionation of pantocrin and isolation of compo- 
nents possessing hypotensive properties. Prior to the frac- 

TABLE I. Effect of Various Pantocrin Fractions on the Arterial Pressure in Rabbits 

Total 
Fraction (dose, mg/kg)  "polar [[ (0.3) [II (0.7) IV (0.52) .V (0.28) Vl (0.7) VI[ (0.7) [lib (0.03) llIc (0.25) Illd (0.07) X (0.06) 

lipid" 

AAP, % of initial level - 1 0  +25 - 2 6  - 1 6  0 0 0 0 +15 - 3 0  - 3 5  

Note. Dose (per kg body weight) calculated for the fraction content in 0.8 ml of  pantocrin. 
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tionation, the commercial pantocrin preparation was evapo- 
rated in vacuum, dehydrated by azeotropic distillation with 
absolute ethanol and benzene, partitioned into "polar" and 
"'nonpolar" lipids, and chromatographed according to the 
scheme on DEAE-cellulose in the acetate form as described 
in [3]. 

Isolation of the total "lipid" fraction. Commercial pan- 
tocrin (11 kg) was evaporated to dryness at a temperature of 
50~ To the residue were added sequentially 300 and 600 ml 
of  anhydrous ethanol and benzene, respectively, each solvent 
being distilled off to dryness. The final residue upon drying 
in a vacuum desiccator weighed 67 g. This residue was sus- 
pended in 600 ml of  a chloroform- methanol (2 : 1) mixture 
and treated in a centrifuge. The solid deposit was washed 
with 200 ml of the same mixed solvent and the wash solution 
was combined with the main solution. After that, the solvent 
was added to a total volume of 2000 ml and the solution was 
allowed to stand overnight. The precipitate was separated by 
centrifuging and the solvent was evaporated to a residual vol- 
ume of 150 ml. This solution contained 57 g of the "lipid" 
component of pantocrin. 

Isolation of the "polar lipid" fraction. A mixture of 
150 ml of the above "lipid" fraction, 3 liter of anhydrous ace- 

tone, and 60 ml of a 10% MgCI 2 �9 6H20 solution in methanol 
was stirred on an ice-cold bath for 1 h and then centrifuged. 
The deposit was suspended in 200 mi of cold acetone, stirred 
with cooling, and centrifuged again. This procedure was dou- 
bly repeated and the centrifugate dried in vacuum to give 
45.2 g of the "polar lipid" fraction. The supematant acetone 
solution contained 7.1 g of the "nonpolar lipid" fraction. 

Fractionation of "polar lipids". A chromatograpic col- 
umn was filled with 250 g of DEAE-cellulose on the acetate 
form prepared according to [3]. A mixture of 4.6 g of the 
above "polar lipid" fraction, dissolved in a minimum volume 
of the mixed chloroform- methanol (2 : 1) solvent, and 5 vol- 
umes of chromatron was dried in vacuum and applied onto 
the chromatographic column. The column was sequentially 
eluted by the solvent systems according to the scheme. The 
volume of each system was 10 liter. 

Preparative separation of the biologically active frac- 
tion III. Fraction lII (400 rag) was dissolved in 6 ml of the 
chloroform-methanol (2: 1) mixture and applied onto 10 
preparative silica ge l -gypsum plates with the dimensions 

130 • 180 • I mm. The samples were separated using the 
solvent system chloroform - methanol - propanol - 25% am- 
monia (4 : 3 �9 2" 1). After drying, 3 longitudinal lines (on both 
edges and at the center) on each plate were developed with 
the aid of ninhydrin to reveal four transverse bands. These 
bands were removed from the plates and the substances con- 
tained in the plate material were desorbed by multiply re- 
peated mixing with a chloroform-methanol (1:2) solvent. 
Finally, the solvent was evaporated to give 50 mg of fraction 
IIIb, 140 mg IIIc, and 18 mg IIId (see Scheme and Table 1). 

Fractionation of Pantocrin by Liquid Droplet Coun- 
tercurrent Chromatography. A dry extract of pantocrin 

D, o.u. a D, o.u. b 

0.080"16 |/]~ 220 nm ~ i ~ i  i~mlt t l i /  

0 2 I, min 220 2611 31111 k, nm 

Fig. I. (a) Chromatogram of compound X isolated from pantoerin [column 
(2 x62 ram), Silasorb-5, CI8; eluents, a) 0.01 M KH2PO 4, b) 0.01 M 
Ktt2PO 4 - methanol (5 : 95), gradient 0 - 100% B for 15 min]. (b) UV spec- 
trum of compound X (measured at the chromatographic peak by the stop-Ilow 
technique). 

(5.5 g) was dissolved in the chloroform-methanol (1:2) 
mixture and introduced into the chromatograph. The velocity 
of the upper (light) phase counterflowing through the bottom 
(heavy) phase was 1 ml/min at a pressure of 12 atm. The 
heavy phase was represented by chloroform, and the light by 
a chloroform - methanol - water (7 : 13 : 8) mixture. Of the 
eighteen 200-ml 18 fractions collected, only fractions 5 and 6 
showed hypotensive activity. These fractions were combined 
and evaporated in vacuum to obtain 200 mg of a biologically 
active mixture. 

Fractionation of the Biologically Active Pantocrin 
Fraction by HPLC. Th~ mixture (200 mg) obtained by the 
droplet countercurrent chromatography as described above 
was separated by HPLC on a column (25 • 250 nun) filled 
with Nucleosil-5 (C18); eluents, (A) methanol-water 
(5 : 95) and (B) methanol; gradient, 0 -  100% B for 40 min; 
velocity, 1.5 ml/min; detection, 210 nm. Of the eleven frac- 
tions collected, only the fractions collected in the interval 7 - 
10 min was biologically active. This fraction was rechroma- 
tographed in the isocratic regime using a methanol-  0.01 M 
KH2PO 4 ( 5 : 9 5 )  mixture as the eluent. Finally, a chroma- 
tographically homogeneous substance was isolated corre- 
sponding to the 222 and 276 nm peaks in the UV spectrum 
with the intensity ratio A220/A270 = 7.00 (Fig. 1), from which 
KH2PO 4 was removed by repeated chromatography (the mix- 
ture applied to the column with an aqueous solution and 
eluted with methanol) to give 2.5 mg of compound X. 

EXPERIMENTAL METHODS 

Analytical HPLC chromatograms were recorded on a 
Milikhrom-IA instrument (Nauchpribor company, Orel, Rus- 
sia). Preparative HPLC separations were made with a Bruker 
instrument (Germany). The liquid droplet countercurrent 
chromatography was performed on an original chroma- 
tographic setup (based on a teflon pipe with an inner diameter 
of 2.5 mm and a length of 560 m wound on a special frame). 
The content of  ions [K § was measured by the flame emission 
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Fig. 2. (a) Chromatogram of the extract from mouse deer antlers showing 
peaks of (1) uridine and (x) compound X [column (2 x 62 ram), Silasorb-5, 
CI 8; eluents, (a) 0.01 M KH2PO 4, (b) 0.01 M KH2PO 4 - methanol (5 : 95), 
gradient 0 -  100% B for 15 min]. (b) UV spectrum of compound X (meas- 
ured at the chromatographic peak by the stop-flow technique). 

photometry method using a Flafakol instrument (Germany) 

operating at 770 n m  with external standard. The content o f  

phosphates was determined photometrically.  Uridine was 

identified by HPLC on the basis o f  the retention time and 

spectral ratio measured for three wavelengths (250, 260, and 

280 nm). 

E X P E R I M E N T A L  B I O L O G I C A L  P A R T  

Experiments  were performed on a group o f  Chinchil la  

rabbits weighing 2.8 - 3 . 0  kg. The AP values were measured 

in the carotid artery by a membrane  transducer and recorded 
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Fig, 3. Effects of potassium phosphate and uridine on the AP in rabbits: / ) 
uridine, 0.004 M; 2) KH2PO 4, 0.1 M; 3) KH2PO 4, 0.05 M; 4) KH2PO 4, 
0.05 M + uridine, 0.0001 M; 5) KH2PO 4, 0.05 M + uridine, 0.001 M (all 
substances injected in a volume of 0.2 ml; symbol * denotes injection). 

with a KSP-4  chart recorder. The samples were introduced by 

intravenous injections [1]. 

R E S U L T S  A N D  D I S C U S S I O N  

The fractionation o f  pantocrin according to the scheme 

described above allowed us to establish that a hypotensive ac- 

tivity (vanish ing  with time) was exhibited by fraction IIId. 

The loss o f  the activity is apparently related to labili ty o f  the 

hypotensive components .  

The whole  treatment o f  a batch o f  pantocrin according to 

the proposed scheme takes rather a long time (about a month  

or longer). In order to reduce the loss o f  the labile compo-  

nents,  we have used a more rapid method o f  isolation o f  the 
fractions possessing hypotensive activity, based on the liquid 

droplet countercurrent  chromatography and HPLC. As a re- 

suit, we have isolated a chromatographicaly homogeneous  

substance X significantly reducing the AP even at small  

doses (0.06 mg/kg)  (Fig. 1). However,  a thorough chroma- 

TABLE 2. Contents of Vasoactive Components in Various Batches of Pantocrin 

Batch (date) [K+], [PO4 3l, Uridine, Compound Dose, 
% % v.g / ml X,* mm 2 mg/kg AP drop, % 

Concentrate (20.01.89) 4.18 7.2 27.9 26.3 6.4 28 
7.8 28 
8.2 36 

15.6 33 
16.0 42 

Pantocrin bottled, from Siberian and Kashmir stag antlers 6.3 13.0 13.4 39.0 6.0 - 
(15.02.881 

Pantocrin bottled, from Siberian and Kashmir stag antlers 4.7 14.9 16.0 41.4 
(2.01.88) 

Pantocrin bottled, from sika deer antlers (07.08.88) 4.5 - 31.8 22.4 
Extract from mouse deer antlers 4.5 5.9 13.0 26.3 

Extract from sika deer antlers 2.3 - 6.1 16.0 

5.2 

6 . 0  

6.4 14.5 
7.8 12.6 
8.2 7.0 

15.6 16.8 
6.4 I 0.0 
7.8 13.8 

Normalized area under chromatographic peak. 
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tographic analysis showed that compound X is present both 
in the batches of drug capable of reducing the AP and in those 
proved to be inactive with respect to the test adopted (see Ta- 
ble 2). 

As is seen from the data presented in Table 2, the pan- 
tocrin drug contains both the components with hypotensive 
properties and those producing a hypertensive effect. The for- 
mer group includes compound X and some unstable compo- 
nents of  fraction IIId. The latter group includes a number of  
components among which we have identified uridine, potas- 
sium ions, and phosphate ions. Probably, there are also some 
unidentified factors. As for the detection of individual va- 
soactive components, no quantitative correlation was ob- 
served between their content in the drug and the hypotensive 
effect (Table 2). Apparently, the action of pantocrin on the 
AP level depends on the interaction of all the vasoactive fac- 
tors, the total action not given by a simple sum of the effects 
of  the individual components. It was established that even the 
effects of potassium ions and uridine are not additive and de- 
pend in a complicated manner on their doses (Fig. 3). Thus, 

the component analysis provides no possibility to predict the 
effect of pantocrin preparation on the arterial pressure. We 
have to conclude that there is no reliable chemico-analytical 
method for standardization of the drug on the basis of hypo- 
tensive effects of  its individual components. Probably, this 
will be possible on the basis of analysis of  the adaptogen 
properties of pantocrin. 
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