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ABSTRACT 

An inverse relation between peroxidase activity and ascorbate content suggests the involvement of ascorbate-

peroxidase system in the increased secretion of progesterone resulting from LH action in rabbit. Also the same 

system renders some evidence for the involvement of this enzyme along with other factors in the process of 

implantation. 
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INTRODUCTION 

It has been reported that the LH in various 

species of animals stimulates progesterone 

biosynthesis or secretion by the luteal tissue or 

the luteinized ovary (Savard et al., 1965; 

Amstrong, 1968). Injection of LH to rabbits 

increased progesterone, 20α-OH-progesterone 

and estrogen in ovarian venous plasma (Eaton 

and Hilliard, 1971; Moudgal et al., 1974). LH 

has been shown to maintain the CL                              

in hypophysectomized rabbit (Kilpatrick                          

et al., 1964). Progesterone is a key hormone for 

the maintenance of pregnancy in the rabbit 

(Ryan, 1973).  Progesterone influences gestation 

by action in the uterus, where it induces 

endometrial proliferation and inhibits myometrial 

activity, and by its action on the hypothalamo-

hypophyseal system, where it regulates release of 

gonadotropins (Heap et al., 1973). On the other 

hand, recent studies have shown that LH can 

increase progesterone synthesis in the 

leutinizedrat ovarian tissue by the induction of 

peroxidase (Agrawal and Harper, 1983) and the 

well known depletion of ascorpic acid in the 

leutinized rat ovary in response to LH may be 

related to this steroidogenic action (Agrawal and 

Laloraya, 1977). The action of LH  in inducing 

peroxidase activity and associated depletion of 

ascorbate  in the CL of rats  can be blocked by 

treatment with antiserum to LH (Agrawal and 

Laloraya, 1980a) and that the extended 

luteotropic function of ovary during  estrous and 

pregnancy is shown to be regulated by a similar 

mechanism (Agrawal and Laloraya, 1979; 

Agrawal and Harper, 1983). However, 

peroxidase can be demonstrated  histochemically 

in the CL, but not in growing follicles of rabbit 

ovaries, while ∆
5
 -3β- Hydroxysteroid 

dehydrogenase was found in the theca  interna   

of follicles, CL and interstitial cells (Agrawal 

and Laloraya, 1979, 1980b). The rabbit being an 

induced ovulator, it was of interest in that mature 

animals are at estrous and corpora lutea are 

formed only after coitus. It appeared likely that 

extended luteotropic function of ovary during 

pregnancy in rabbits also is regulated by a 

similar mechanism. The present study describes 

the changes in the activity of peroxidase and 

associated depletion of ascorbate during different 

days of pregnancy i.e. from mating through 

implantation and early gestation period. 
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MATERIAL AND METHODS 

Colony bred mature female white rabbits of our 

departmental colony were caged individually in a 

controlled environment with a light-dark cycle of 

14:10 hours. Water and food were supplied ad 

libitum. They were mated twice with different 

bucks of proven fertility followed by i.v. 

injection of 100 i.u. of human chorionic 

gonadotropin (CG-5, Sigma Chemicals Co., 

USA) to induce ovulation and were designated as 

pregnant rabbits. The pregnant females were 

anesthesized by i.v. injection of Sodium 

pentabarbitone at various stages of pregnancy. 

The dissected tissue (Fallopian tube) was stored 

at -20
0
C and then subjected to the following 

biochemical studies. 

Total Proteins: A total protein was estimated by 

the method of Lowry et al. (1951) after 

proceeding for calibration of caesin.        

Ascorbic Acid: Ascorbate was determined by 

the colorimetric method fo Mindlin and Butler 

(1938) by following the decolorization of 2-6, 

dichlorophenolindophenol in metaphosphoric 

acid. 

Peroxidase: Total peroxidase activity was 

measured using guaiacol as donor by the method 

of Maehly and    Chance (1954).       

RESULTS                                      

Figure1 shows the changes in the peroxidase 

activity and ascorbic acid content in the fallopian 

tube while the blastocyst is inside it. During the 

first two days of pregnancy, the ascorbate 

content as well as the peroxidase activity 

increases from its value of estrous. Peroxidase 

activity and ascorbate levels decline on  day 3. 

However, on day 4 while ascorbate content 

continues to decline, peroxidase acivity exhibits 

a marked rise showing a peak. It declines sharply 

on day 5 and thereafter the level of peroxidase 

activity decreases until day 7. Ascorbate keeps 

low steady level during this period. A very high 

peroxidase activity is seen in the fallopian tube 

and blastocyst which correlates very well with 

our histochemical observations. 

 

Figure 1: Changes in ascorbate and peroxidase 

activity in the fallopian tube while blastocyst is 

inside it in rabbit (Smooth line: for Peroxidase  

and  Dotted Line: for Ascorbate). 

DISCUSSION 

The presence of a high ovarian peroxidase 

activity in the rabbit ovary, blastocyst and in the 

endometrium of the fallopian tube from 1
st
 to 5

th
 

day of pregnancy, while the blastocyst is still in 

the fallopian tube. The results presented are in 

agreement with that of luteal activity of the ovary 

and progesterone secretion during the early 

period of pregnancy in rats characterized by the 

presence of high peroxidase activity and 

depletion of ascorbate (Agrawal and Laloraya, 

1979). The presence of high peroxidase activity 

in the fallopian tube containing the blastocyst 

and in the uterus after day 5, when the blastocyst 

is about/ready to implant, suggests that 

peroxidase may also be involved in regulating 

the adhesiveness of the deciduoma for the 

attachment of the blasotcyst as suggested earlier 

(Agrawal and Laloraya, 1979). Peroxidase was 

suggested to have a role in regulating the 

stickiness of the uterine endometrium and 

blastocyst or of both, which is essential for 

implantation (Agrawal and Laloraya,1979). 

 LH is a luteotropic hormone secreted during 

the early phases of pregnancy (Savard et al., 

1965; Eaton and Hilliard, 1971; Moudgal et al., 

1974). LH is shown to promote cholesterol ester 

hydrolysis by activating cholesterol esterase 

(Behrman and Armstrong, 1969, 1970: Behrman 

et al., 1979), this stimulates the synthesis of the 

enzyme. 
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∆
5
-3β-hydroxysteroid dehydrogenase which 

plays a key role in the early biosynthetic pathway 

of all the biologically active steroid hormones 

(Wiest et al., 1968). However it has been shown 

that increased formation of progesterone in the 

CL is brought about by the induction of 

peroxidase system (Agrawal and Laloraya, 1977) 

and conversion of pregnenolone to progesterone 

by the peroxidase of the rabbit CL at day 6 of 

gestation has also been shown (Agrawal and 

Harper, 1982). The finding of a high ovarian 

peroxidase during the first 5 days of pregnancy 

while the blasocyst is in the fallopian tube, and 

the increase in uterine peroxidase activity as the 

blastocyst descends to it, suggest that increased 

luteotropic action of LH on the ovary during the 

early pregnancy period i.e., from mating through 

implantation and early gestation may be 

regulated by the peroxidase system as suggested 

earlier for rat and mice (Agrawal and Laloraya, 

1979).  

Involvement of histamine, PGs and cyclic 

AMP have been shown in implantation reactions 

of the blastocysts (Dey et al., 1978 and1979). 

Furthermore, alkalinity of the mucolemma layer 

has also been attributed a function in 

implantation reactions (Boving, 1963). Simmer 

(1968) showed that the enzyme alkaline 

phosphatase appeared in the endometrial stroma 

around an implanting blastocyst. 

REFERENCES 

Agrawal, P. and Harper, M.J.K., 1982. Studies 

on peroxidase-catalyzed formation of 

progesterone. Steroid, 40(5): 569-579. 

Agrawal, P. and Harper, M.J.K. 1983: Activity of 

peroxidase and Δ5-3β-hydroxysteroid 

dehydrogenase in the ovary of LH-treated 

cyclic female rats. J. Reprod. Fertil., 67(2): 

425-431. 

Agrawal, P and Laloraya, M.M. 1977. Induction 

of peroxidase in corpora lutea of rat ovary by 

lutropin. Biochem. J., 166: 205-208. 

Agrawal, P. and Laloraya, M.M. 1978.         

Histochemical studies on the peroxidase            

localization in the rat ovary and uterus        

during various reproductive stages. Acta 

Anat., 102: 92-101. 

Agrawal, P. and Laloraya, M.M., 1979. 

Ascorbate and peroxidase changes during 

pregnancy in albino rat and Swiss mouse. 

Biochem. J.,166: 205-208.  

Agrawal, P. and Laloraya, M.M., 1980a. 

Localization of some steroidogenic enzymes 

in the ovary of the rabbit. Acta Anat (Basel, 

108(1): 45-50.  

Agrawal, P. and Laloraya, M.M., 1980b. 

Inhibition of LH mediated induction of 

peroxidase in the ovary of rats by anti-LH 

serum. Biol. Reprod., 22(2): 223-226.  

Armstrong, D.T., 1968. Gonadotropins, ovarian 

metabolism, and steroid biosynthesis. Rec. 

Progr. Hormone Res., 24: 255. 

Behrman, H.R.  and Amstrong, D.T., 1969. 

Cholesterol esterase stimulation by 

luteinizing hormone in luteinized rat ovaries. 

Endocrinology, 85: 474-480. 

Behrman, H.R., Armstrong, D.T. and Greep, 

R.O. 1970. Studies on the cholesterol-

depleting and steroidogenic actioins of LH in 

the rat ovary. Effecte of aminoglutethimide 

phosphate. Can. J. Biochem. ,  48, 881-884 

Behrman, H.R., Jaffe, B.M. and  Behrman, H.R.,  

(Eds.) 1979.  Methods of Hormone 

Radioimmunoassay, Academic Press,  New 

York, pp. 701-712. 

Boving, B.G., 1963.  Implantation mechanisms. 

In: Conference on Physiological Mechanisms 

Concerned with Conception (Ed. C.G. 

Hartman). Pergamon Press, Oxford. England 

p. 321-396   

Dey, S.K.,  Johnson, D.C. and  Santos, J.G., 

1979. Is Histamine Production by the 

blastocyst required for Implantation in the 

Rabbit?  Biol. Reprod., 21: 1169-1173. 

Dey, S.K., Kimura, F., Mukherjee, A., 

Dickmann, Z. 1978. Cyclic AMP and cyclic 

GMP in rabbit blastocysts. J. Reprod. Fert. 

52: 235-237. 

Eaton,  J.L.W. and J. Hilliard, 1971.  Estradiol-

17β, Progesterone and 20α-Hydroxypregn-4-

en-3-one in rabbit ovarian venous plasma. I. 

steroid secretion from paired ovaries with 

and without corpora lutea; Effect of LH. 

Endocrinology, 89(1): 105-111.  

Heap, R.B., Perry, J.S., Challis, J.R.G. 

1973.Hormonal maintenance of pregnancy. 

In: Female reproductive system (Greep, R.O. 

Astwood, E.B. (eds Part 2, Section 7, 

Handbook of physiology. Washington, 

Physiology American Society, Washington, 

DC, p.217. 

http://www.sciencedirect.com/science/article/pii/0039128X82900770
http://www.sciencedirect.com/science/article/pii/0039128X82900770
http://www.sciencedirect.com/science/article/pii/0039128X82900770
http://www.karger.com/Article/Abstract/145280
http://www.karger.com/Article/Abstract/145280
http://www.biolreprod.org/search?author1=S.+K.+DEY&sortspec=date&submit=Submit
http://www.biolreprod.org/search?author1=D.+C.+JOHNSON&sortspec=date&submit=Submit
http://www.biolreprod.org/search?author1=J.+G.+SANTOS&sortspec=date&submit=Submit
http://press.endocrine.org/doi/abs/10.1210/endo-89-1-105
http://press.endocrine.org/doi/abs/10.1210/endo-89-1-105
http://press.endocrine.org/doi/abs/10.1210/endo-89-1-105
http://press.endocrine.org/doi/abs/10.1210/endo-89-1-105
http://press.endocrine.org/doi/abs/10.1210/endo-89-1-105
http://press.endocrine.org/doi/abs/10.1210/endo-89-1-105


Shobha Chaturvedi  et al.                                                                    Int. J. Pure Appl. Zool., 3(3): 263-266, 2015 
 

266 

Kilpatrick, R., Armstrong, D.T. and     Greep, 

R.O., 1964. Maintenance of the corpus 

luteum by gonadotrophins in the 

hypophysectomized rabbit. Endocrinology, 

74: 453.  

Lowry, O.H., Rosehmugh, N.J., Farr, A.L. and 

Randall, K.J., 1951. Protein measurement 

witb the Folin phenol reagent. J. Biol Chem., 

193:265- 275.  

Maehly, A. C. and Chance, B., 1954. The assay 

of catalases and peroxidases. Methods 

Biochem. Anal., 1: 357-424. 

Mindlin, R. L., and Butler, A. M. 1938. 

Determination of ascorbic acid in plasma. 

Macromethod and Micromethod. J. Biol. 

Chem., 122: 673-686.  

Moudgal, N.R., Jagannatha Rao, A., Maneckjee, 

R., Murlidhar, K., Mukku, V. and Shella 

Rani, C.S., 1974. Gonadotropins and 

Gonadal function, Academic Press, New 

York, p. 281.   

Ryan, K.J. 1973. Concentrations of 

progesterone, estrone and estradiol-17β in 

the plasma of pregnant rabbits. 

Endocrinology,  93: 971-976. 

Savard, K., Marsh, J.M. and Rice, B.F. 1965. 

Gonadotrophins and ovarian steroidogenesis. 

Recent Prog. Horm. Res., 21, 285-365. 

Simmer, H.H. 1968: Placental Hormones. In: 

Biology of Gestation. Vol. I. (ed. N.S. 

Assali, A.P.).  New York. 29: 347.  

Wiest, W.K., Kidwell, W.R. and Balogh, K. 

1968. Progesterone catabolism in the rat 

ovary: A regulatory mechanism for 

progestational potency during pregnancy. 

Endocrinology, 82: 844-859. 

 

 

 

 

 

 

 

http://press.endocrine.org/doi/abs/10.1210/endo-74-3-453
http://press.endocrine.org/doi/abs/10.1210/endo-74-3-453
http://press.endocrine.org/doi/abs/10.1210/endo-74-3-453

