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Clinical and subclinical mastitis effects on timing of ovulation, follicular and
luteal growth and steroid concentrations in lactating cows

Y. Lavon ’, G. Leitnerz, M. Kaini® , S Jacoby3, S. Ertrach?’ and D. Wolfenson’

"The Hebrew University, Rehovot, *The Veterinary Institute, Bet Dagan, >Agricultural
Research Organization, Bet Dagan, Israel,

Effects of naturally induced subclinical or clinical mastitis on ovarian functions were
examined. Cyclic lactating Holstein cows (n=60) were diagnosed for mastitis type by
somatic cells counts and bacteriological examination at the quarter level. Estrus
synchronized cows were observed for estrus (E) and ovulation (O) times, and
follicular and luteal growth were monitored by ultrasound. Steroids were determined
in blood samples. Five of 20, and 6 of 25 cows with clinical and subclinical mastitis,
respectively (~25%), manifested long E-O intervals, vs. only 1 of 15 healthy, control
cows (7%; P<0.11). The normal and long intervals were 28.5+0.6 and 57.6+10.4 h,
respectively (P <0.01). Size of preovulatory follicles was not affected by mastitis, but
post-ovulation numbers of medium (6-9 mm) and large (210 mm) follicles were
lowered by both types of mastitis (P<0.05). Mid-cycle CL volume was smaller in the
clinical mastitis group (P<0.06). A 2.5-day delay in progesterone level rise during
luteinization corresponded to delayed O in cows with long E-O interval.
Concentrations of progesterone at mid-luteal phase and of cortisol around E were not
affected by mastitis. Results show that 25% of cows infected by either subclinical or
clinical mastitis manifested a long E-O interval that could disrupt fertilization. Both
types of mastitis could alter follicular growth dynamics, but luteal and adrenal
functions seemed to be unaltered.
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Mastitis induction of delayed ovulation and its relation to follicular functions and
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Introduction. Epidemiological studies have documented attenuated reproductive
performance in cows having mastitis. Decreased conception and increased days to
first Al as well as days open have been shown to be affected by both clinical and sub-
clinical mastitis events, either before or after Al, induced by either gram-negative or
gram-positive pathogens (Santos et al., 2004; Shrick et al., 2001). However, the actual
reproductive mechanisms disrupted by pathogenic stress remain unclear. Exposure of
cows to endotoxin (LPS) during the follicular phase reduced pulsatile luteinizing
hormone (LH) concentrations and induced delayed ovulation (Suzuki et al., 2001).
We showed (Lavon et al., 2004) that LPS administered at the onset of estrus induced
delayed ovulation in 33% of cows. In naturally occurring mastitic cows, resumption
of cyclicity post-partum has been shown to be delayed compared with that in healthy
cows (Huszenicza et al., 2005). We recently found (Lavon et al., 2006), in cows
synchronized with two doses of PGF2a, that 26% (P<0.03) of cows with naturally
occurring clinical or sub-clinical mastitis, compared with only 4% of healthy cows,
manifested delayed ovulation, or did not ovulate. Delayed ovulation was reflected in a
delay in the rise of progesterone. In addition, the duration of dominance of the
preovulatory follicle tended to be longer, and the number of follicles during the cycle
was 20% lower in mastitic than in healthy cows. The aim of the present study was to
examine the effects of naturally occurring mastitis on the functioning of the
preovulatory follicle and on gonadotropin secretion.

Methods. Cyclic lactating Holstein cows were diagnosed for mastitis type by somatic
cell counts and bacteriological examination at the quarter level. Estrus-synchronized
cows (95 days post-partum) were observed for estrus and ovulation times were
determined by ultrasonography. Blood samples were taken for preovulatory estradiol
and LH surge from 11 healthy cows, 10 cows that exhibited clinical mastitis events 33
days earlier, and 12 cows that exhibited sub-clinical, chronic mastitis. For pulsatile
LH secretion, a 6-h window of frequent samples was taken from 5 healthy, 5 clinical
mastitis, and 6 sub-clinical mastitis cows during the follicular phase 36 h after
PGF2a. Hormones were determined by validated RIA or ELISA. Data were analyzed
by ANOVA using the GLM of SAS. Means and SE are presented.

Results. Cows with clinical or sub-clinical mastitis, which manifested an extended
estrus-to-ovulation interval, exhibited lower concentrations of estradiol at estrus,
compared with healthy cows or mastitic cows, which manifested normal estrus-to-



ovulation intervals (3.3+0.4, 5.8+0.5, and 5.9+0.8 pg/ml, respectively; P<0.01).
Healthy cows or mastitic cows (clinical or sub-clinical) with normal intervals,
exhibited normal peaks of LH surges at the expected time relative to onset of estrus
(6.9£0.6 ng/ml, 4.6+£0.6 h). In contrast, mastitic cows with delayed ovulation
exhibited a delayed LH surge (10.543 h relative to onset of estrus, P<0.01) with either
low or normal LH surge, or ne LH surge was evident. Regarding pulsatile LH, no
statistical differences were detected between healthy, clinical, or sub-clinical mastitic
cows in their mean, pulse amplitude, and pulse frequency of LH concentrations
(1.3£0.1 ng/ml, 0.73£0.1 ng/ml, 4.94+0.2 pulses/6 h, respectively).

Conclusions. Results indicate that short-term clinical mastitis events or sub-clinical,
chronical mastitis induced, in about 30% of the cows, a delayed ovulation syndrome
associated with low estradiol concentrations. However, this was not associated with
altered pulsatile LH secretion during the follicular phase, suggesting a direct effect of
mastitis on steroidogenesis. Delayed ovulation, which was associated with low or
delayed LH surge, could be related to low preovulatory estradiol levels. The above
could explain, in part, mastitis-induction of low fertility in dairy cows.

References

Huszenicza, G., S. Janosi, M. Kulcsar, P. Korodi, J. Reiczigel, L. Katai, A. R. Peters,
and F. De Rensis. 2005. Effects of clinical mastitis on ovarian function in post-partum
dairy cows. Reprod. Dom. Anim. 40:199-204,

Lavon Y., G. Leitner, T. Goshen, M. Hogeg, R. Braw-Tal, M. Maman, S. Jacoby, and
D. Wolfenson. 2004. Exposure to endotoxin during estrus or corpus luteum formation
impaired reproductive functions in cows. J. Anim. Sci. 82(Suppl): 461.

Lavon Y., G. Leitner, M., Kaim, S. Jacoby, S. Ertracht, and D. Wolfenson. 2006.
Effects of clinical and subclinical mastitis on timing of ovulation, follicular and luteal
growth and steroid concentrations in lactating cows. Reprod. Dom. Anim. 41: 350.
Santos, J. E., R. L. Cerr1, M. A. Ballou, G. E. Higginbotham, and J. H. Kirk. 2004.
Effect of timing of first clinical mastitis occurrence on lactational and reproductive
performance of Holstein dairy cows. Anim. Reprod. Sci. 80:31-45.

Schrick, F. N., M. E. Hockett, A. M. Saxton, M. J. Lewis, H. H. Dowlen, and S. P.
Oliver. 2001. Influence of subclinical mastitis during early lactation on reproductive
parameters. J Dairy Sci. 84:1407-1412.

Suzuki, C., K. Yoshioka, S. Iwamura, and H. Hirose. 2001. Endotoxin induces
delayed ovulation following endocrine aberration during the proestrous phase in
Holstein heifers. Dom. Anim. Endocrinol. 20:267-278.



ICAR 2008
Paper submitted to:
International Congress of Animal Reproduction

Subclinical mastitis lowers' -steroid concentrations and gene expression in
preovulatory follicles of Iactating cows

Lavon, Yi; Leitner, G s Meidan, R]; Moallem, Uj; Klipper, E"; Wolfenson, D!

Faculty of Agriculiure, the Hebrew University, Rehovot, Israel
National Mastitis Labor atory, the Veterinary Institute, Bet Dagan, Israel
*Institute of Animal Science, Agricultural Research Organization, Bet Dagan, Israel

Introduction. Recently we showed that 30% of cows with naturally occurring
mastitis had low estradiol levels at estrus and low or delayed LH surge, resulting in
delayed ovulation. These data suggest that mastitis may directly affect ovarian
follicles. The aim of this study was to examine the effect of mastitis on the
characteristics of the preovulatory follicle in cows.

Methods. Cyclic lactating Holstein cows were diagnosed for mastitis by somatic cell
counts and bacteriological examinations. Follicular fluids and granulosa cells were
aspirated from preovulatory follicles of synchronized cows by ultrasound-guided
procedure. Total RNA was isolated from granulosa cells and gene expression was
determined by real-time quantitative PCR. Data were analyzed by ANOVA, and
means and SE are presented.

Results. Of 16 cows with sub-clinical mastitis, about 30% (n=>5) exhibited low
estradiol concentrations in the follicular fluid, as compared with 70% (n=11)
exhibiting normal estradiol levels (42+19 vs. 65490 ng/ml, respectively; P<0.01).
Cows with sub-clinical mastitis and low follicular estradiol levels also exhibited low
plasma estradiol concentrations. Such a distribution in estradiol levels was not
observed in healthy cows (n=17) or in those exhibiting a clinical mastitic event (n=8)
about 43 days earlier (692+101 and 1026+177 ng/ml, respectively). Similarly, the
follicular androstenedione levels were about 9-fold lower (P<0.05) in the cows with
sub-clinical mastitis and low estradiol levels, compared with the three other groups.
Progesterone levels did not differ among groups. Cows with sub-clinical mastitis
exhibiting low estradiol concentrations (n=4) also had a 5 to 8-fold reduction in
mRNA expression for P-450-aromatase and LH receptors (LHr), compared with
healthy (n=10) and clinical mastitic (n=4) cows (P<0.05); a 4-fold reduction (P<0.05)
in LHr, but not in the expression of P-450-aromatase, was noted in comparison to
cows with sub-clinical mastitis exhibiting normal estradiol levels (n=6). Expression
of mRNA for FSHr and inhibin did not differ among groups.

Conclusions. These findings suggest that in 30%, the presence of sub-clinical
mastitis induced a pronounced decrease in steroid concentrations and gene
expressions in preovulatory follicles. Reduced gene expression, resulting in low
follicular steroid concentrations and low preovulatory plasma estradiol levels could
consequently delay LH surge and ovulation, as documented in our earlier studies.
These mechanisms may explain, at least partially, mastitis-induced low fertility in

dairy cows.
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