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Seasonal changes in plasma steroid hormones and blood biochemistry associated with
breeding and molting in captive northern rockhopper penguins Eudyptes moseleyi
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The northern rockhopper penguin Eudyptes moseleyi has been classified as Endangered by IUCN Red List due to rapid
population decrease. To better understand the seasonal changes in physiology associated with gonadal activity, sexual maturation
and molting, we measured plasma steroid hormones and blood biochemistry in 4 captive northern rockhopper penguins at Oga
Aquarium (2 mature adults from a breeding pair and 2 immature penguins). Blood samples were collected once or twice a month
for 4 years. In this aquarium, mating of rockhopper penguins usually occurs from late February to early March, egg-laying occurs
in mid to late March, and molting occurs from late August to early October. Plasma testosterone concentrations in the mature
male were highest between February and May, and estradiol concentrations in mature female were highest in February. Therefore,
these data indicate that seasonal changes in sexual hormone levels in both sexes are associated with reproductive behavior.
Among two penguins (male and female) that were immature at the start of the study, the male showed peaks in testosterone levels
in March-May after age 2, but the female showed peaks in estradiol levels in February-March after age 3. Plasma corticosterone
level in both sexes increased in February-May, suggesting the possibility of stress from breeding behavior such as pair formation
and brooding. The levels of alkaline phosphatase associated with ossification were elevated after laying. The increase of lactate
dehydrogenase levels matched with the molting period in female penguins. However, progesterone, triglyceride, Ca, inorganic P
and Mg did not show any evident seasonal patterns in relation to breeding and molting. These results show seasonal changes in
gonadal activities associated with breeding in northern rockhopper penguins over the long term for the first time, and suggest
relationship of molting with the levels of corticosterone and lactate dehydrogenase. Furthermore, we considered that gonadal
activity start after the age 2 or 3 in captive northern rockhopper penguin, while penguins in the wild start breeding at the mean
age of 4.7.

XX AT NER X (Eudyptes moseleyi) (XU AEAREL S BMERNIZH Y, IUCN Ly KU R hofajifafil 1 B 34
ICHEISNTWA, ABFETHE, MHPDORTFaA REALECVEEL E(HEEEYME=X ) 7352 LT, 4
FERRIEEN O ZREINE, PEARGERRCHLPIC A S B b2 EFEMNICIE L LS L Lz, BEKEEOX X AT h Xy
X UMERER 20 (MERERCRMEAR - WFSCRHARIE 1245 5%, MEMEAREGEVED - 1ak 4 » ARG, 4 » Al) Zxi5% L L, 2010
9 H~2014 710 H 0K 4 [, Mgz H 1~2 BRI L7, [RKIEEE T, FI4, 2 A R~3 A ERIICA)RE, 3 H
A~ FAINCEDN, 8 HAR~10 A BANCHPDBIE SN TWD, AWFFECTHAE Ll Cldmf T 2 s A7 1 g
FEDR 2~5 HIZ, pRMETITi =2 T A — -1 IREDY 2 A BF-T 2 JAFEZE D R T & 7z, WFFEBAhE:
BHENZBIM L TR - - HETIE 2 5% 10 4 A LSO 3~5 H T, METIZ 3 5% 9 » LD 2~3 A2 JE4ER R
M RE ARED EFANRD G, BAETOBIHEMGER (4.7 5%) L0 bR AEMEENIERIELIZEE XD
Niz, ML axT o @BETERMREILZ 2~5 AICER L, XTEERSCERO A N LR L OBENRE SR
7o MIERACFETIE, BICEET 2T AN Y 74 27 7 X —PEOBRRIZFEINRIC FH L, LRk EREE
O FA IO & K< —FK L, B, r Y= X7 a U EB XS, Ca, iP, Mg fE Tl
GO B U 7 R AR B R Y — IR TR o T, LR, AFZEICL Y, XA T P ESLUX L OBH
LG D EFEAME B OB LA WD TH LI Y, FHPN L arTFaxT o U BERS X OHLBIKERESR
BB DRI ST,

KRGO —TIE, A ARENMWE KRR e Tak 24 4 B LB REIR BB 2 S T TR L 72 D Th 5,



