
兽类学报1994．14(3)：234—238 

Acta Th盯i ogicn Sinica 

CIRCADIAN RHYTHM IN PINEAL M ELAToNIN 

CoNTENTS IN PLATEAU PIKA 

(DC日D DⅣA C ZDⅣJA层) 

LI Ziwe[ 。 SUN Ruyong 

(Department Biology-Beijiag Normal Uai~erslty-Belji．g'1~)87S) 

DU Jizeng 

( nr’̂  咄 plateau lastltu~e Biology-Academia Siaiea-Xini~g) 

Ahstract 

Pineal melatonin／~onteBts exh~ited a Circadian rh~hm in plateau pikes (Ochotona c~rrm- 

niae)maint~：ined in natural light conditions (P < 0．001，the mean nighttime value Vs-the 

llllall daytime value)．The results suggest that pika．S pineal gland is sensitive to the photope- 

riods． 、 
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There is a circadian rhythm in the production of the pineaI hormone melatonin in sl1 

mammalian species (Reiter，1 990)．Production is stimulated'by darkness and inhibited 

by light． This provides a signal reflecting the cyclic changes of environmental lighting． 

In seasonally breeding mammals that use changes in the photope~od to time their repro— 

ductive cycles，temporal signals to the reproductive system are controlled by the dail'y 

rhythm in melatonin production (Tamarkin et a1，1985)． I 

Being a small endemic mammal in Qinghai— Xizang Plateau，plateau pika(O- 

choto 口 cl4r~o，doe)shows typical characteristics of seasonaI reproduction (W ang et al， 

1991)．The ptesent studies were performed to determine daily pattern of pinesI mela— 

tonin content in plateau pikas maintained in natu ral light conditions and provided infor： 

mation about the role of pineal metatonin in regulating the seasonal reproduction． 

M ATERIALS AND M ETH0DS 

Animals：Two groups of plateau plka were caught in the field of Guinan co unty， 

3200m in altitude．Qinghai province respectively in January and October，1991．They 

were sent to Northwest Plateau Institute of Biology，Academia Sinlea (in Xining city ) 

and housed in ironwire cages individually in s room with natural light through the win_ 

dows．Food (carrot and cabbage)we re supplied ad libitum． 

Collection of Pineal Glands：In the first experiment，eighteen adult pikas(weigh一 
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ing 122— 164 g )were chosen and sam pled at 02：00，09：00，12：00，18：00，22；00 and 

24j 00 h through a 24·hour period oo the 1st day of February．W  e in the second eg— 

periment，sixty adult animals(weighing 102— 153 g )were chosen and sampled at 03： 

00，06：00，09；00，12：00，15：00，18：00，2l：00 and 24：O0 h through s 24·hour period 

on the 23th day of October．Three days after arrived in the institute．animals,were sac． 

rificed by decapitation at the time indicated aboveI1 If that occurred at the dark period， 

pikas were exposed to dim red light(10--20 lux )for l minute prior to dccapitatlon． 

Pineal glands were rapidly／'emoved，immediately frozen in liquid nitrogen and stored at 

一 20 ℃ for the later analyses． 

M easurement，of M elatonin：Each pineal gland was homogenized．by aonication ( 

Sonies and M eterisis ING．)for 5 sec io 0．11 m1 chilied perchlorie acid (0．1 M ，con． 

taining 0．1 ascorbic acid)．Pineal melatonin was measured by high—performance ffq． 

uid chromatography(Varian 5000)with fluorimetric detection(Shimadzu RF一530)de- 

scribed by rakabayaski and Shimada (1986 )．The recovery rate of the pineal me[a． 

tonin was 96．2土 3．2 ． 

RESULTS 

1．Pineal M elatonin in February 

In the first experiment，pineal melatonin exhibited a marked circadian rhythm in 

pikas maintained in the natural light conditions in February (Fig．1)．Daytime levels 
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Pig，1 Pineal melaton[n con[~ntt~thrGushout a 24-- hour cycle in plateau pika exposed to natural light 

condition in February·Date_ presented the mean~：SEM from lw  l0 six determlnatlona． 

图1 2月份 自然光照蕞件下高埽c鼠兔把皋辟中犍黑蠹素音●的昼夜变化．翦值表示2—6十惮品的平均值． 

of p~neal melatonin with 55--64 pg／gland rose to contents of 113--170 pg／g!and during 

the dark phase(P< 0．001 vs．the mean daytime value)．The evening increasing of the 

pineal melatonin content began at about 2— 3 hrs after the sunset(p< 0．O1，the mean 

value at 22．00 h vs．the mean daytime value )．Then the pinesI melatonin contents in- 

creased more remarkahly to the noctural peak with a content of 169．7土25．2 pg／gland( 

一 235 一  

tf ● ’一I， 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


mean士SEM ，n=6)at 24．O0 h，5 hrs after the sunset．The morning decline mainly oc- 

curted between 02．O0 and O9．O0 h．And then，the pineal melatouin Content dropped to 

the Iowest value 55．5士 L 0 pg／gland(mean士SEM ，n一2)at 12：O0 h(P< 0．05 vs． 

other daytime values)． 

2．Pineal Melatonin in October 

In the seaond~xperiment，pineaI melatonin contents also exhibited a marked circadi— 

an rhythm in plateau pikas caught in October(Fig．2)．Daytime levels of pineal mela— 

tonin with 77一l19 pg／gland rose to contents of 139—505 pg／gland during the dark 

phase(p< 0．001 vs．the mean daytime value )．The evening increasing of the pine~al 

melatonin contents began at about 2— 3 hrs after the sunset(p<0．0l。the mean value 

at 21·O0 h vs．the mean daytime value)．The increasing speed of pineal melatonin con— 

tent'from 18．00 to 21．00 h was 15 pg／hr．Then the pineal melatonin content increased 

more remarkably to 422 pg／gland at 24．00 h with a speed of 94 pg／hr．After that，it 

reached to the nocturnal peak with 505．2-4-31．9 pg／gland(mean~SEM ，n=8)at 03． 

00 h，8．5 hrs after sunset．It was about five times of the mean daytime value．Follo~ing 

the peak，the pineaI melatonin contellt declined significantly from 03．00 to 06
． 00 h (P 

< 0．001)．After falling to 119 Pg／gland at 09．00 h．the melatonin content dropped to 

the Iowest value：77．1士l0．9 pg／gland(mean士SEM ，n=7)． 
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Fig-2 Pineal melatonin vonlents throughout B 2●一 hour c~cle in plaleau k|exou ~ed to natural llah~ 

condhion in Octol~r．Date 8他 pre．o~nted the an士 SEM (ra m se⋯ to eigh|dclerminatlons． 

田2 l0月僻 自嚣光 照条件下高氟鼠兔幡果腺中疆蕃激誊鲁量的叠夜变化．靛值表示7—8十样品的平均值． 

DISCUSSION ● 

The results of this study clearly indicate that a diurnal melatonin rhythm is pregent 

in pineal gland of the adult plateau pika．In addition．the daily patterns of pineal mela- ● 

tonin contents in plateau pikas maintained in natural light conditions showed some simi． 。 

laritiea in both February and Oc tober,They both exhibited pronounced ciradian rhythms 

with the similar time of the Iowest value(at 12．00 h)and the nocturnaI peaks(24．00 
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or 03．00 h )．And also，both of the beginning time of the evening increasing in pineal 

melatonin contents were at 2— 3 hrs after the sunset． 

Some differenees between the rfielatonin rhythms appearing in the two experiments 

were detected．(1)The mean pineal melatonin content was higher during October than 

that during February，and this difference was statistically significant(Table 1)． (2) 

The nocturnal peak of pineal melatonin appeared earlier in February(at 24．00 h)than 

thatinOctober(at 03．00 h )． 

Comparisons of plseal melatonin conti~lAIS (Mean+SEM )in plateau pih  maintained 

In natural Ught condition in h~ween February aid October 

2月份和to,q份 自拣光照条件高原鼠兔1叠罘 犍黑激素含量(均值士标准谩)的比较 

GⅢ a 提黑激素含量(傲微克／橙晕睥) Signif啪 t Ie J 
组别 差异显著性水平 

In February 2月 j h】October l0月 

Light pI-a睫 白天 60．7~4．0(n=6) J 5．8~6．8(n=28) P<0．05 

Dark phase 夜间 154．6±I5．9(n=12) I 316．1~：30．1(n= ) P< 0．Ol 

All day 全天 123．3±I5．0(n=18) 】 2l3．3±21．6(n=60) P< 0．05 

The numbe~ of samp[e~Bre in parenthevv~s括 号 中的 敦值为 样品敦 
●  

In general，the mammalian pineal gland generates a daily melatoain s nM that Can 

be altered by light in its phase and am plitude． Variations in the duration of elevated 

melatonin accurately reflect changes in the duration of darkness o'ver most of the 

changes of natural day lengths (Tamarkin et a1．，1985 )．The researches on the pineal 

melatonin in plateau pika showed that the nocturnaI peak appeared earlier in February ( 

at 24．00 h)than that in October(at 03．00 h )，but the sunset time in February (at 

18．50 h)is Iater than that in October(at 18．30 h)．So that was not due to the different 

time in the sunset．W hen the peak melatonin contents at 24．O0 h were compared to that 

at 02．00 h(in February)or 03．00 h(in October)individually，they did not showed 

statistically significant differences (P > 0．05)，especially that in February．These re— 

suits suggested that every one of the three sampling time (24．0O·O2．00 or 03．00 h ) 

may occur the noeturnaI peak of the pineaI melatonin in plateau pika． 

The results of higher level melatonin secreted in Oc tober probably suggested tatiat 

there was a stronger inhibiting effect，on the neuroendocrine— gonadal axis from the 

pineal gland in plateau pika during the month than that in February．This is coneor— 

dance with the reproductive charaeterlstics of the animals in the wild．电ut the patterns 

of melatonin production may be similar in-short-- and long day breeders(Tamarkin et 

a1．，1985)．So it is necessary to test the photo sensitives of the neuroendoerine—g0一 

nadaI axis in the animhls．Plateau pikas lire in the aIpine meadow with 3 2dO一 5 200 m 

in altitude．They display annual cycle of fertility and infertility．The seasonal breeding 

cycle enssure that offspring，with a short period of gestation：twenty— two days(W ang 

et a1．，l 991)，are produced at the time from April to July'-that is optimal for surviva1． 

All these ecological characteristics mentioned above suggest
．

that plateau pikas are simi— 

lar to the long-- day breeders．W  hjle long day breeders and short— day breeders 
。  
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are classified depending on whether their gonads are active or inactive as day length in— 

crease ． The specific strategles are also determined by the gestation period of each 

species，other aspects of their physiology，and the eTtvironment(Tamarkin et a1．，1 985 

)．So further experiments should be performed to test the reproductive photo respositiv- 

ities in plateau pikas． 
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高原鼠兔松果腺褪黑激素含量昼夜节律的研究 

孙儒泳 

‘北京师范大学生均系，lO08 5) 

杜 继曾 
- ● _ _ ●  — 。 一  

‘中罾科学院西北高原生均研究所) 

1 ， 

自然光照条件下 ，高原 鼠免 (Ochotona curzoniae)松果腺 褪黑激 素(Melatonin， 

MLT)含量呈现明显的昼夜节律(P< 0．001，夜间组含量均值与白天组含量均值差异 

显著性比较)．在2月份的实验中，对18只鼠兔(体重l22—164克)松果腺的采样时间分别 

为02；O0，09．00，12．00，18．00，22．00和24．0O时。白天 MLT含量波动为56—64馓馓克／ 

松果腺，夜问波动为l】3—170徽微克／松果腺。夜间 MLT含量高峰值 出现在24．00时。在 

10B份的实验中，对60只鼠兔(体重1O2—153克)松果腺的采样时间分别为O3．0O，O6． 

。0，O9．00，12．00，1 5．00，18．00，21．00和24．00时。白天 MLTL含量波动为77—119微徽 

克／松果腺．夜伺 波动为1 39—505微微克／松果腺．夜间 MLT含量高峰值出现在03．。0 

时 。将2月份和l0月份高原鼠兔松果腺 MLT含量进行差异显著性 比较，lO月组显著高于 

2月组(P< 0．05)。结果表明，该动物的松果腺本身对光周期具有敏感性，它能够感知环 

境光周期的变化，成功地完成神经内分泌的转换。 。 

关键词 高原睁L盏I松果腺；褪黑激素；昼夜节律 
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