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 The new method of receiving gonadotrophins from serum of pregnant mares is based on 

methods of settling of ballast proteins and gonadotrophins, determination of its 
hormonal activity, a ratio of follicle stimulating and lutheinizing hormones in a 

preparation, differing by that 3-5 donor mares with term of pregnancy of 65-85 days, 6-

8 year donor mares with term of a pregnancy of 60-75 days and 9-10 year donors with 
term of 55-65 days are selected as producers of PMSG. This development provides a 

high outcome of a gonadothropic hormone from initial raw materials and stabilizes their 

variability.  
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INTRODUCTION 

 

 The biologically active substances arriving with food (hormones, vitamins, enzymes, mineral salts, 

microcells, etc.) occupy an important place in activity of an organism, carrying out harmonious interrelation and 

interdependence of all physiological and biochemical processes in an organism. By normalizing, regulating all 

vital signs, biologically active substances have also effective medical impact. These are the vital compounds, 

each of which carries out irreplaceable and very important role in organism activity [1]. 

 In the field of physiology of reproduction of animals, it is necessary to consider  as one of the most 

outstanding achievements of the first half of the XX century opening of the main functions of a forward share of 

a hypophysis. Now it is established that the development of sexual glands and their function especially in later 

stages of ontogenesis depend substantially on gonadostimulating hormones of a forward share of hypophysis 

[2]. 

 The main source of gonadothropic hormones is the serum of pregnant mares [3] received during the period 

from 40-45 to 90-100 day of pregnancy when it contains the maximum quantity of gonadothropic hormones [4, 

5]. 

 The serum of pregnant mares as the basis of a hormonal method applied in animal husbandry for many 

years, found wide practical application for increase of reproductive function at agricultural animals [6], 

regulation of processes of reproduction, preservation of a genofond of high-valuable genotypes. The 

gonadothropic hormones containing in them, stimulate the function of sexual glands, cause development of 

additional follicles [7, 8]. 

 However in available literary data on the PMSG biological properties it is possible to note that they have a 

considerable divergence in absolute values which, apparently, can be explained by methods of cleaning of native 

PMS, specific features, FSH/LH ratio of hormones etc. Thus, the methods used in the biotechnological industry 

for determination of gonadothropic activity of PMS, demand improvement [9, 2]. 

 Therefore, improvement of traditional  technologies of receiving hormonal preparations for the purpose of 

development of new methods of production of domestic hormonal preparations for the accelerated reproduction 

and increase in production of agricultural animals, is a topical issue [10, 11]. 
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MATERIAL AND METHODS 

 

 The work has been carried out on Biotechnology department of the M. Auezov Southern Kazakhstan state 

university, in Biotechnology laboratories of Southwest research institute of animal husbandry. 

 As object of research donor mares of breed “jabe” in number of 16 heads, different age (3-10 years) and in 

different terms of a pregnancy (40-80 days) have served.  

 As material of research pregnant mare serum (PMS) has served. 

 The studied animals have been selected in private country enterprises "Zhantore" and "Zhaylau" of the 

Southern Kazakhstan region.   

       Now the native PMS as a stimulator of a multiple ovulation is not used in practice in the reproduction of 

agricultural animals, because of the contents in it of a large amount of alien proteins, which can cause allergic 

reactions of an organism of donor females. Therefore, biological qualities of  PMS in many respects depends on 

degree of their purity. 

 In scientifically research work the most known methods of settling of ballast proteins from PMS are used in 

the work.  

 PMS was mixed with the ethyl alcohol cooled to 4-70 with dissolved of 10 M solution of acetic acid and 

4М solution of acetic sodium in the ratio: 

- 10М solution of acetic acid 19,3 %, 

- 4М solution of acetic sodium 8,7 % 

- ethyl alcohol 72,0 %. 

 Then the received mix was centrifuged with at the rate of 40 rpm, after established рН 5,9-6,0, maintained 

30 mins for settling of ballast proteins. After ballast proteins reject, and centrifugate collected in capacity for 

gonadotrophin settling. 

 Definition of follicle-stimulating and luteinizing hormones in plasma of blood of pregnant maresis made on 

a microstrip photometer "Stat Fax 2100"intended for the immunofermental analysis. 

 The results of researches received in the course of test works, were processed by a method of variation 

statistics. 

 

Results of researches: 

 Results of settling of ballast proteins from serum of blood of pregnant mares at application of different 

methods. 

 
Table I:  Results settling of ballast proteins from PMS. 

Mix structure Unit of 

meas. 

methods In total 

I (1:1) II (1,2:1) 

Serum of pregnant mares, l l 77,90 77,73 155,63 

10 M acetic acid, l l 15,033 18,002 33,035 

4 M of acetic sodium, l l 6,77,9 8,116 14,895 

Ethyl alcohol. l l 56,088 67,162 123,25 

Total received mixes. l l 155,8 171,01 326,81 

Received centrifugate l 71,865 76,10 147,965 

Centrifugate % 46,1 44,5 45,3 

Ballast proteins received l 83,935 94,91 178,845 

Outcome of ballast proteins % 53,9 55,5 54,7 

 

 Apparently from table I data, from the received 326,81 l of a mix on the average 147,965 l centrifugate and 

178,845 l of ballast proteins that was 45,3 % and 54,7 %  are received.  

 Thus at outcome of centrifugate: in the I method was 71,865 l (46,1 %), in the II method 76,1 l. (44,5 %).  

 Outcome of ballast proteins: in the I method has made 83,935 l. (53,9 %), in the II method of 94,91 litre 

(55,5 %). 

 As a whole between the first and the second in methods of settling of ballast proteins from PMS the 

authentic distinctions were not observed (P> 0,05). 

 Similar not authentic distinctions on an outcome of ballast proteins and centrifugate, are noted in serum of 

the blood, received from donor mares of different age and in various terms of a pregnancy. 

 So, the outcome of ballast proteins from of the blood serum received from the 3-10 year pregnant mares on 

the average was from 52,4 % to 56,0 %, outcome of centrifugate – from 44,0 % to 47,6 %. 

 Approximately the same results are received when studying impact of the blood serum, received from 

donors with different terms of a pregnancy. Thus centrifugate outcome: in the I method has made from 7,04 l to 

8,817 l., in the II method from 6,845 l to 9,304 l. 

  Outcome of ballast proteins: in the I method has made from 8,861 to 9,733 l., in the II method from 9,479 l 

to 10,861 l.  
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 The outcome of ballast proteins and centrifugate from the blood serum, received from donors with different 

terms of a pregnancy fluctuated within the limits from 51,1 % to 58,9 % and from 41,1 % to 48,9 % 

respectively. 

 Thus, the methods of clarification of  PMS from ballast proteins did not render essential impact on outcome 

of ballast proteins and centrifugate from blood serum. However, the tendency of increase of an outcome of 

volume of ballast proteins and centrifugate from PMS received from donors with term of pregnancy from the 

55th till the 80th day depending on their age is observed. But these distinctions were insignificant and not 

authentic. 

 These data once again confirm expediency of use of two methods at settling of ballast proteins from PMS.   

 Receiving raw gonadotrophin with use of different methods.  

 For settling of raw gonadotrophin from PMS also used two methods. 

 1-method, to volume of centrifugate, received after cleaning of ballast proteins was added ethyl alcohol 

cooled to 50°С in the ratio 1:1,25. For gonadotrophin settling the mix was maintained during 2 hours. 

 2-method, to volume of centrifugate, received after cleaning of ballast proteins was added ethyl alcohol 

cooled to 10°С in the ratio 1:1:1. For gonadotrophin settling a mix was maintained within 6 hours. 

 
Table II: Outcome of raw gonadotrophin from blood serum of pregnant mares of different age. 

Age of donors I-method II method Total 

М±m М±m М±m 

3 740,8±25,49 706,1±23,3 723,4±37,7 

4 978,2±42,03 921,8±36,47 950,0±28,6 

5 104,2±37,61 986,0±50,0 1003,6±31,5 

6 997,2±55,84 1049,6±56,0 1023,4±100,0 

7 1088,3±28,23 1087,0±57,71 1087,7±32,1 

8 1005,9±42,83 1070,8±45,17 1038,3±32,0 

9 954,9±49,32 965,0±58,58 959,9±38,3 

10 933,3±47,33 978,8±52,52 956,0±35,7 

Average 965,0±18,7 970,6±21,8 967,8±14,2 

 

 Apparently from table II data, the outcome of raw weight of gonadotrophin from the serum received from 

donor mares of different age was rather equal. 

 In the I method the outcome of raw gonadotrophin has made from 740,8±25,49 mg to 1088±28,23 mg., in 

the II method from 706,1±23,3 mg to 1087±57,71 mg. 

 It should be noted that the outcome of raw gonadotrophin from serum of blood of the 3-year donor mares 

has appeared low, blood serums of 5, 7, 8 year donor mares have shown higher productivity. Blood serums of 

the remained donor mares were intermediate.  

 The identical tendency is established on an outcome of raw gonadotrophin from blood serum of donor 

mares with different terms of pregnancy. 

 The outcome of raw gonadotrophin depending on pregnancy terms in the I method was from 802,6±32,54 

mg to 1115,5±40,90 mg., in the II method – from 722,7±36,8 mg to 1112,1±52,7 mg. 

        As a whole, between the used methods of receiving raw gonadotrophin the authentic differences were not 

established. However, it should be noted, that considerable impact on an outcome of raw gonadotrophin was 

rendered by terms of pregnancy of donor mares. 

 Thus, the maximum outcome of raw gonadotrophin was received from PMS, received from 6-8 years donor 

mares, with term of a pregnancy of 60-70 days and was within the limits from 2204 mg to 2471 mg. 

 PMS received from donor mares at the age of 9-10 years, with term of pregnancy of 55-65 days have shown 

a high outcome of raw gonadotrophin. The outcome of raw gonadotrophin fluctuated from 2021 mg to 2334 mg. 

 PMS received from 3-5 year donor mares, with term of a pregnancy of 65-80 days, despite the methods of 

their receiving have also shown a high outcome of raw gonadotrophin. On the average the outcome was from 

1569 to 2360 mg,   

 PMS received from donor mares with term of a pregnancy of 40-45 days have shown the minimum 

outcome. 

 Distinctions on an outcome of raw gonadotrophin between these groups is highly authentic.   

 Thus, the used methods have not rendered essential impact on an outcome of the raw gonadotrophin, 

considerable impact was rendered by age of donor mares and their terms of pregnancy. 

 

Receiving dry gonadotrophin from raw mass of PMS: 

 The purpose of sublimate drying is removal of water from raw gonadotrophin and receiving very easily 

soluble dry preparation of PMSG. 

 In the research work possible impact of the raw gonadotrophin received from PMS of different age on an 

outcome of a dry gonadotrophin (table III) was studied. 
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 The provided data show, that the impact of age of donor mares on outcome of dry gonadotrophin is not 

essential. 

 Thus the outcome of dry hormone of PMSG after sublimate drying fluctuated from 0,051 % to 0,071 %. 

 
Table III: Outcome of a dry preparation from raw gonadotrophin depending on age of donors.  

Age of donor 

mares 

Volume of dry gonadotrophin, mg Outcome of dry gonadotrophin 

Total, mg % М±m 

3 years 13022 6,889 0,053 0,383±0,040 

4 years 17100 8,964 0,032 0,497±0,049 

5 years 18065 9,222 0,051 0,512±0,045 

6 years 18421 9,793 0,053 0,544±0,040 

7 years 19578 10,143 0,052 0,563±0,033 

8 years 18690 9,981 0,053 0,554±0,034 

9 years 17279 9,228 0,053 0,513±0,039 

10 years 17209 12,191 0,071 0,511±0,028 

Average 139364 76,411 0,055 0,51±0,010 

 

From raw mass of serum: 

3-year-old donor mares 6,889 mg of dry gonadotrophin, with average value 0,383±0,040 in mg are received; 

4-year-old donor mares 8,964 mg, as a whole 0,497±0,040 mg were received; 

5, 6-year-old donor mares it was received 9,222 mg and 9,793 mg, as a whole 0,512±0,045 and 0,544±0,040 

mg; 

7 year old donor mares -10,143 mg, on the average 4,563±0,033 mg, 

8, 9 year old donor mares – 9,981 and 9,228 mg  

10 year old donor mares of 12,191 mg, on the average 0,511±0,028 mg.  

 More significant deviation on an outcome of dry gonadotrophin was observed in the group of raw 

production received from PMS with different terms of pregnancy (table IV). 

 
Table IV: Outcome of a dry preparation from raw gonadotrophin depending on terms of a pregnancy of donors. 

Terms of a pregnancy of 

donors 

Volume of dry 

gonadotrophin, mg 

Outcome of dry gonadotrophin 

Total, mg % М±m 

40 12153 3,126 0,026 0,195±0,018 

45 13586 6,087 0,045 0,380±0,030 

50 14697 7,509 0,051 0,469±0,038 

55 15410 7,982 0,052 0,499±0,034 

60 16994 9,517 0,056 0,595±0,021 

65 17821 10,220 0,057 0,639±0,018 

70 16993 10,132 0,060 0,633±0,017 

75 16277 9,440 0,058 0,590±0,026 

80 15531 9,388 0,060 0,587±0,046 

Average 139364 76,411 0,055 0,510±0,010 

 

 The outcome of dry gonadotrophin from the volume of raw gonadotrophin was from 0,026 % to 0,060 %. 

 Thus the minimum volume of dry gonadotrophin is received from PMS of donor mares with term of 

pregnancy of 40 days, the maximum volume of a target preparation is received from raw gonadotrophin of 

donor mares with term of pregnancy 60-80 days. 

 The volume of dry gonadotrophin after drying has made from 9,388 to 10,220 g, on the average within the 

limits from 0,587±0,046 to 0,639±0,018 mg. 

 Outcome of dry gonadotrophin from raw mass of PMS of other donor mares were intermediate, on the 

average was 0,380±0,020 and 0,490±0,034 mg.  

 Thus, the age of donor mares and their terms of pregnancy render considerable impact on an outcome of a 

dry gonadotrophin. 

 

Conclusions: 

 Considering positive and negative sides of known methods of receiving gonadotrophin from serum of 

pregnant mares, we have developed for the first time a new method of selection of uneven-age groups of 

animals – donors by terms of their pregnancy.  

 The technical problem of a new method of receiving gonadotrophin from PMS, consists in identification of 

productive days of pregnant mares – donors of different age, providing a high outcome of hormones with 

gonadothropic activity and with an optimum ratio of follicle stimulating and luteinizing hormones. 

 The results of a new method of receiving gonadotrophins from PMS are based on methods settling of 

ballast proteins and gonadotrophins, determination of its hormonal activity, a ratio of follicle stimulating and 

luteinizing hormones in a preparation, differing by that as producers of PMSG are selected 3-5 yearold donor 
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mares with term of a pregnancy 65-85 days, 6-8 year donor mares with term of pregnancy of 60-75 days and 9-

10 year old donors with term of 55-65 days.   
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