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ABSTRACT

To study the effect of photoperiod on growth and development of male reproductive organs and change

of plasma testosterone levels, two groups of a hundred each of 12-week-old male native chickens were used.  During

12-20 weeks of age both groups were kept under the same photoperiod of natural day length (NDL) and from

20 weeks of age onwards one group was assigned to the photoperiod of 15 hours a day (15L : 9D) while the

other was remained under the NDL.  It was found that, at some age levels, the 15L : 9D group had greater values

(P<0.05) of the following characteristics than the NDL group, they were testicular weight (at 22 w, 12.25g vs

8.56g) vas deferens weight (at 22 w, 0.71g vs 0.35g),and testosterone level (at 22 w, 7.58 nmol/l vs 1.73 nmol/

l; at 24 w, 8.46 nmol/l vs 4.21 nmol/l).  Body weight, vas deferens length and comb weight of the two groups

were not different (P>0.05).

To study the effect of photoperiod on semen production and quality, ninety-six of 20-week-old  cockerels

were allocated into 2 photoperiods of NDL and 15L : 9D with 4 replications of 12 each.  Although the 15L:9D

and NDL groups had their onset of semen ejaculation occurred at the same age of 23 weeks and with  similar

(P>0.05) body weights (2.37 kg vs 2.34 kg), their first semen volumes (0.18 ml/bird vs 0.10 ml/bird),  number

of birds with synchronous entry into the onset of semen ejaculation (10.42%  vs 2.08%) and ages at 100% ejaculation

of flock (34 w vs 36 w) were different (P<0.05).  In term of semen quality, the two photoperiods yielded similar

results.  Semen volume, spermatocrit value, and semen concentration of the male native chickens were within
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the range of 0.34-0.41 ml/bird/ejaculation, 13.10-14.92%, and 6.60-7.62 million/mm3, respectively.  The semen

concentration in this experiment was determined via the spermatocrit value of semen which was measured and

then substituted for the x value in regression equation of y = -0.7318846+0.56000099x.  The regression equation

was acquired earlier by the means of regression analysis of semen concentration (dependent variable, y) on

spermatocrit value (independent variable, x).  The method was proved highly reliable with correlation coefficient,

r = 0.988 (P<0.001).  In addition, sperm fertilizing ability of the two groups was not diferent.  Fertility rates of

the 15-month-old Isa Brown hens artificially inseminated with semen obtained from cockerels of different

photoperiods were comparable and ranged from  60 to 79 per cent.

Key words : male native chicken, photoperiod, reproductive organ, reproductive performance, testosterone

∫∑§—¥¬àÕ

‡æ◊ËÕ»÷°…“º≈¢Õß§«“¡¬“«™—Ë«‚¡ß· ßµàÕ°“√‡®√‘≠

·≈–æ—≤π“°“√¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå  ·≈–°“√

‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π testosterone „πæ≈“ ¡à“

„™â‰°àæ◊Èπ‡¡◊Õß‡æ»ºŸâÕ“¬ÿ 12  —ª¥“Àå ®”π«π 200 µ—«

·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ „π√–À«à“ß™à«ßÕ“¬ÿ 12-20

 —ª¥“Àå‡≈’È¬ß‰°à∑—Èß Õß°≈ÿà¡„Àâ‰¥â√—∫ ™—Ë«‚¡ß· ß∏√√¡™“µ‘

(NDL) ‡∑à“°—π ·≈–®“°Õ“¬ÿ 20  —ª¥“Àå‡ªìπµâπ‰ª ®—¥

„Àâ°≈ÿà¡Àπ÷Ëß‰¥â√—∫™—Ë«‚¡ß· ß¬“« 15 ™—Ë«‚¡ß/«—π (15L:9D)

 à«πÕ’°°≈ÿà¡Àπ÷Ëß„Àâ‰¥â√—∫™—Ë«‚¡ß· ß∏√√¡™“µ‘ º≈

ª√“°Ø«à“ ∑’Ë∫“ß√–¥—∫Õ“¬ÿ ‰°àæ◊Èπ‡¡◊Õß°≈ÿà¡ 15L:9D ¡’

§à“¢Õß≈—°…≥–¥—ßµàÕ‰ªπ’È Ÿß°«à“ ‰°à°≈ÿà¡ NDL (P<0.05)

§◊ÕπÈ”Àπ—°Õ—≥±– (∑’ËÕ“¬ÿ 22  —ª¥“Àå, 12.25 °√—¡

‡ª√’¬∫‡∑’¬∫°—∫ 8.56 °√—¡) πÈ”Àπ—°∑àÕπ”πÈ”‡™◊ÈÕ (∑’ËÕ“¬ÿ

22  —ª¥“Àå, 0.71 °√—¡ ‡ª√’¬∫‡∑’¬∫°—∫ 0.35 °√—¡)

·≈–√–¥—∫‡∑ ‚∑ ‡µÕ‚√π„πæ≈“ ¡à“ (∑’ËÕ“¬ÿ 22  —ª¥“Àå,

7.58 π“‚π‚¡≈/≈‘µ√ ‡ª√’¬∫‡∑’¬∫°—∫ 1.73 π“‚π‚¡≈/

≈‘µ√; ∑’ËÕ“¬ÿ 24  —ª¥“Àå, 8.46 π“‚π‚¡≈/≈‘µ√

‡ª√’¬∫‡∑’¬∫°—∫ 4.21 π“‚π‚¡≈/≈‘µ√)  à«π¢π“¥

πÈ”Àπ—°µ—« §«“¡¬“«∑àÕπ”πÈ”‡™◊ÈÕ ·≈–πÈ”Àπ—°ÀßÕπ

¢Õß Õß°≈ÿà¡· ß ¡’§à“‰¡à·µ°µà“ß°—π (P>0.05)

°“√»÷°…“º≈¢Õß§«“¡¬“«™—Ë«‚¡ß· ßµàÕ°“√

º≈‘µπÈ”‡™◊ÈÕ·≈–§ÿ≥¿“æπÈ”‡™◊ÈÕ „™â‰°àæ◊Èπ‡¡◊Õß‡æ»ºŸâÕ“¬ÿ 20

 —ª¥“Àå ®”π«π 96 µ—«  ÿà¡·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡§◊Õ NDL

·≈– 15L:9D °≈ÿà¡≈– 4 ´È” È́”≈– 12 µ—« º≈ª√“°Ø«à“

‰°à°≈ÿà¡ 15L:9D ·≈–°≈ÿà¡ NDL ‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß

·√°‡¡◊ËÕÕ“¬ÿ 23  —ª¥“Àå‡∑à“ Ê °—π ‚¥¬¡’πÈ”Àπ—°µ—«

‡¡◊ËÕ‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß·√°„°≈â‡§’¬ß°—π (2.37 °‘‚≈°√—¡

‡ª√’¬∫‡∑’¬∫°—∫ 2.34 °‘‚≈°√—¡, P>0.05) „π¢≥–∑’Ë

ª√‘¡“µ√πÈ”‡™◊ÈÕ‡¡◊ËÕ√’¥‰¥â‡ªìπ§√—Èß·√° Ÿß°«à“ (0.18

¡‘≈≈‘≈‘µ√/µ—«‡ª√’¬∫‡∑’¬∫°—∫ 0.10 ¡‘≈≈‘≈‘µ√/µ—«, P<0.05)

®”π«π‰°à‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ§√—Èß·√°æ√âÕ¡ Ê°—π Ÿß°«à“ (§‘¥

‡ªìπ√âÕ¬≈– 10.42 ‡ª√’¬∫‡∑’¬∫°—∫√âÕ¬≈– 2.08, P<0.05)

·≈–Õ“¬ÿ‡¡◊ËÕ„ÀâπÈ”‡™◊ÈÕ§√∫∑—ÈßΩŸß°Á‡√Á«°«à“ (Õ“¬ÿ 34  —ª¥“Àå

‡ª√’¬∫‡∑’¬∫°—∫ 36  —ª¥“Àå, P<0.05) Õ¬à“ß‰√°Áµ“¡

§ÿ≥¿“æπÈ”‡™◊ÈÕ¢Õß‰°à°≈ÿà¡ 15L:9D ·≈–°≈ÿà¡ NDL ‰¡à

¡’§«“¡·µ°µà“ß°—π ‚¥¬æàÕ‰°àæ◊Èπ‡¡◊Õß∑—Èß Õß°≈ÿà¡„Àâ

ª√‘¡“µ√πÈ”‡™◊ÈÕ‡©≈’Ë¬Õ¬Ÿà„π™à«ß 0.34-0.41 ¡‘≈≈‘≈‘µ√/µ—«/

°“√√’¥Àπ÷Ëß§√—Èß ¡’§à“ ‡ªÕ√å¡“‚µ§√‘µ‡©≈’Ë¬„°≈â‡§’¬ß°—π

Õ¬Ÿà„π™à«ß√âÕ¬≈– 13.10-14.92 ·≈–¡’§à“§«“¡‡¢â¡¢âπ

πÈ”‡™◊ÈÕÕ¬Ÿà„π™à«ß 6.60-7.62 ≈â“π‡´≈≈å/≈Ÿ°∫“»°å¡‘≈≈‘‡¡µ√

 ”À√—∫§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ„π°“√∑¥≈Õßπ’ÈÀ“‚¥¬«‘∏’

∑“ßÕâÕ¡ ¥â«¬°“√«—¥§à“ ‡ªÕ√å¡“‚µ§√‘µ ®“°π—Èππ”‰ª

·∑π§à“ x „π ¡°“√√’‡°√´™—Ëπ y = -0.7318846 +

0.56000099x ´÷ËßÀ“¡“‰¥â°àÕπÀπâ“π’È·≈â«‚¥¬«‘∏’«‘

‡§√“–Àå√’‡°√´™—Ëπ¢Õß§à“§«“¡‡¢â¡¢âπ πÈ”‡™◊ÈÕ (µ—«·ª√µ“¡,

y) °—∫§à“ ‡ªÕ√å¡“‚µ§√‘µ (µ—«·ª√Õ‘ √–, x) «‘∏’π’È¡’

§«“¡πà“‡™◊ËÕ∂◊Õ‡ªìπÕ¬à“ß¬‘Ëß ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï À

 —¡æ—π∏å r = 0.988 (P<0.001) πÕ°®“°π—Èπ¬—ßæ∫

¥â«¬«à“§«“¡ “¡“√∂¢ÕßπÈ”‡™◊ÈÕ„π°“√‡¢â“º ¡°—∫‰¢à

¢Õß∑—Èß Õß°≈ÿà¡· ß‰¡à·µ°µà“ß°—π Õ—µ√“§«“¡ ¡∫Ÿ√≥å
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æ—π∏ÿå¢Õß·¡à‰°à Isa Brown Õ“¬ÿª√–¡“≥ 15 ‡¥◊Õπ ∑’Ë

‰¥â√—∫°“√º ¡‡∑’¬¡®“°πÈ”‡™◊ÈÕ¢Õß∑—Èß Õß°≈ÿà¡· ß¡’§à“

Õ¬Ÿà„π™à«ß√âÕ¬≈– 60-79

§”π”

æ—≤π“°“√∑“ß°“√ ◊∫æ—π∏ÿå¢Õß‰°à‡æ»ºŸâ‡ªìπ‰ª

„π∑”πÕß‡¥’¬«°—π°—∫¢Õß‰°à‡æ»‡¡’¬∑’ËµâÕßÕ“»—¬°“√

∑”ß“π√à«¡°—π√–À«à“ß√–∫∫ª√– “∑°—∫ŒÕ√å‚¡π ‚¥¬

ºà“π∑“ß hypothalamo-hypophyseal gonadal axis

Õ—π‡ªìπ∑’Ë∑√“∫°—π¥’Õ¬Ÿà·≈â« Sharp and Gow (1983)

‰¥âÕ∏‘∫“¬ √ÿª‡°’Ë¬«°—∫º≈·≈–§«“¡ —¡æ—π∏å√–À«à“ß

ŒÕ√å‚¡πµà“ß Ê ∑’Ë‡°’Ë¬«¢âÕß‰«â¥—ßπ’È gonadotrophin releas-

ing hormone (GnRH) ∑’ËÀ≈—ËßÕÕ°¡“‚¥¬‡´≈≈åª√– “∑

¢Õß ¡Õß à«π hypothalamus „πª√‘¡“≥‡æ’¬ß‡≈Á°πâÕ¬

 “¡“√∂°√–µÿâπ°“√À≈—ËßŒÕ√å‚¡π gonadotrophins Õ—π

ª√–°Õ∫¥â«¬ luteinizing hormone (LH) ·≈– follicle

stimulating hormone (FSH) ®“°µàÕ¡„µâ ¡Õß

 à«πÀπâ“‰¥â„πª√‘¡“≥¡“° ´÷Ëß®–¡’º≈°√–µÿâπ‚¥¬µ√ß

µàÕ°“√∑”ß“π¢ÕßÕ—≥±– ∑’Ë√«¡∂÷ß¢∫«π°“√ √â“ß‡´≈≈å

Õ ÿ®‘(spermatogenesis) ·≈–°“√ —ß‡§√“–ÀåŒÕ√å‚¡π

ª√–‡¿∑ ‡µÕ√Õ¬¥å (steroidogenesis) ¥â«¬ testosterone

·≈– androstenedione ‡ªìπ ‡µÕ√Õ¬¥åŒÕ√å‚¡π ”§—≠

¢ÕßÕ—≥±– ÷́Ëß‡¡◊ËÕ¡’√–¥—∫ Ÿß¢÷Èπ®– àßº≈≈∫¬âÕπ°≈—∫

(negative feedback) ‰ª¬—∫¬—Èß°“√À≈—Ëß LH ¢ÕßµàÕ¡

„µâ ¡Õß à«πÀπâ“ ·≈–°“√∑’Ë LH °—∫ testosterone ¡’

ªØ‘ —¡æ—π∏åµàÕ°—π„π≈—°…≥–‡™àππ’È ®÷ß‡ªìπº≈„Àâ‰°à‡æ»

ºŸâµ—Èß·µà¬à“ß‡¢â“ Ÿà√–¬–‰°à√ÿàπ (juvenile) ‰ª®π∂÷ß‚µ‡ªìπ

‰°àÀπÿà¡‡µÁ¡«—¬ (adult cockerel) ¡’√–¥—∫¢ÕßŒÕ√å‚¡π

∑—Èß Õß‡ª≈’Ë¬π·ª≈ßÕ¬Ÿà„π≈—°…≥–∑’Ëµà“ß°Á√—°…“ ¡¥ÿ≈¬å

√–À«à“ß°—π‰«â·∫∫ dynamic equilibrium

 ”À√—∫§«“¡¬“«™—Ë «‚¡ß· ß®—¥ ‡ªìπªí®®—¬

¿“¬πÕ°™π‘¥Àπ÷Ëß ¡’∫∑∫“∑µàÕæ—≤π“°“√¢Õß√–∫∫

 ◊∫æ—π∏ÿå‚¥¬¡’º≈ª√—∫‡ª≈’Ë¬π√–¥—∫°“√ —ß‡§√“–Àå·≈–

°“√À≈—Ëß GnRH ¢Õß hypothalamus (Sharp, 1993)

√–¥—∫ŒÕ√å‚¡π LH ·≈– testosterone ‡æ‘Ë¡¢÷ÈπÕ¬à“ß

√«¥‡√Á«¿“¬„π‡«≈“‡æ’¬ß 2 «—π¿“¬À≈—ß°“√‡æ‘Ë¡· ß®“° 6

™—Ë«‚¡ß/«—π ‰ª‡ªìπ 16 ™—Ë«‚¡ß/«—π (Bacon et al., 1996)

‰°à‡æ»ºŸâ∑’Ë‰¥â√—∫· ß¬“« 14 ™—Ë«‚¡ß/«—π ¡’°“√‡®√‘≠·≈–

æ—≤π“°“√¢ÕßÕ—≥±–‡√Á«°«à“‰°à∑’Ë‰¥â√—∫· ß —Èπ 8 ™—Ë«‚¡ß/

«—π (Ingkasuwan and Ogasawara, 1966) ·≈–§«“¡

‡¢â¡¢âππÈ”‡™◊ÈÕ¢Õß‰°à‡≈’È¬ß¿“¬„µâ™—Ë«‚¡ß· ß¬“« 14 ™—Ë«‚¡ß/

«—π°Á Ÿß°«à“¢Õß‰°à∑’Ë‰¥â√—∫™—Ë«‚¡ß· ß —Èπ 6 ™—Ë«‚¡ß/«—π

·µàª√‘¡“µ√‰¡à·µ°µà“ß°—π (Siegel et al., 1969) ·¡â°“√

»÷°…“‡°’Ë¬«°—∫º≈¢Õß§«“¡¬“«™—Ë«‚¡ß· ß„π‰°à‡æ»ºŸâ®–

æÕ¡’Õ¬Ÿà∫â“ß·µà°Á®—¥«à“¡’®”π«ππâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°“√»÷°…“„π‰°à‡æ»‡¡’¬ ¬‘Ëß‰ª°«à“π—Èπ°“√®—¥°“√ΩŸßæàÕ

·¡àæ—π∏ÿå —µ«åªï°´÷Ëß¡—°„™â√–∫∫°“√§ÿ¡ΩŸßº ¡µ“¡

∏√√¡™“µ‘ æàÕæ—π∏ÿå¡—°∂Ÿ°‡≈’È¬ß√«¡Õ¬Ÿà„πΩŸß·¡àæ—π∏ÿå´÷Ëß¡’

°“√®—¥°“√‡√◊ËÕß· ß∑’ËÕÕ°·∫∫ ”À√—∫·¡àæ—π∏ÿå‡ªìπ ”§—≠

(Sexton, 1983) ‚¥¬¬Õ¡√—∫·≈–¬÷¥∂◊Õ‡ªìπ·π«∑“ß„π

°“√ªØ‘∫—µ‘«à“‚ª√·°√¡· ß∑’Ë‡À¡“– ¡ ”À√—∫·¡àæ—π∏ÿå

°Á§ß‡À¡“– ¡ ”À√—∫æàÕæ—π∏ÿå¥â«¬

 ”À√—∫‰°àæ◊Èπ‡¡◊Õß‰∑¬π—Èπ °“√§—¥‡≈◊Õ°æàÕæ—π∏ÿå

‡æ◊ËÕ„™â§ÿ¡ΩŸß¡—°æ‘®“√≥“®“°Õ“¬ÿ·≈–≈—°…≥–∑à“∑“ß

¿“¬πÕ° ∑’Ë‡√’¬°«à“ secondary sexual characteristics

‰¥â·°à°“√‡®√‘≠¢ÕßÀßÕπ·≈–‡Àπ’¬ß °“√¢—π °“√‡¢â“À“

‡æ»‡¡’¬ ·≈–æƒµ‘°√√¡°“√º ¡æ—π∏ÿå‡ªìπ ”§—≠ ´÷Ëß

‡À≈à“π’È≈â«π‡ªìπº≈°“√°√–µÿâπ¢ÕßŒÕ√å‚¡π testosterone

(Ottinger, 1983) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¢π“¥¢ÕßÀßÕπ¡—°

„™â‡ªìπ‡§√◊ËÕß∫àß™’È ∂÷ßæ—≤π“°“√∑“ß°“√ ◊∫æ—π∏ÿå¢Õß

 —µ«åªï°‰¥â‡ªìπÕ¬à“ß¥’ (Rozenboim et al.,1993)

Õ¬à“ß‰√°Áµ“¡æ—≤π“°“√¢ÕßÕ«—¬– ◊∫æ—π∏ÿå∑’Ë‡°’Ë¬«¢âÕß

‚¥¬µ√ß°—∫°“√º≈‘µπÈ”‡™◊ÈÕ¢Õß‰°àæ◊Èπ‡¡◊Õß¬—ß¡‘‡§¬¡’°“√

»÷°…“¡“°àÕπ ¥—ßπ—Èπ°“√∑¥≈Õßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ

»÷°…“∂÷ßæ—≤π“°“√¢ÕßÕ—≥±– (testis) ·≈–∑àÕπ”πÈ”‡™◊ÈÕ

(epididymal region °—∫ ductus deferens) µ≈Õ¥®π

°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π testosterone ·≈–

§«“¡ “¡“√∂„π°“√º≈‘µπÈ”‡™◊ÈÕ¢Õß‰°àæ◊Èπ‡¡◊Õß§«∫§Ÿà

‰ª°—∫°“√‡®√‘≠¢ÕßÀßÕπ¥â«¬ ∑—Èß∑’Ë‡≈’È¬ß¿“¬„µâ§«“¡

¬“«™—Ë«‚¡ß· ß∏√√¡™“µ‘ ·≈–§«“¡¬“«™—Ë«‚¡ß· ß 15

™—Ë«‚¡ß/«—π
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Õÿª°√≥å·≈–«‘∏’°“√

°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå

‡æ◊ËÕ»÷°…“∂÷ß≈—°…≥–°“√‡®√‘≠‡µ‘∫‚µ¢ÕßÕ—≥±–

·≈–∑àÕπ”πÈ”‡™◊ÈÕ„π‰°à‡æ»ºŸâ „™â‰°àæ◊Èπ‡¡◊Õß‡æ»ºŸâÕ“¬ÿ 12

 —ª¥“Àå®”π«π 200 µ—« ·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡‡∑à“ Ê °—π

‡≈’È¬ß‰°à∑—Èß Õß°≈ÿà¡„Àâ‰¥â√—∫Õ“À“√·≈–πÈ”Õ¬à“ß‡ √’ (ad

libitum) ·≈–„Àâ‰¥â√—∫§«“¡¬“«™—Ë«‚¡ß· ß∏√√¡™“µ‘

(NDL) ‡∑à“‡∑’¬¡°—π„π√–À«à“ß™à«ßÕ“¬ÿ 12-20  —ª¥“Àå

®“°√–¥—∫Õ“¬ÿ 20  —ª¥“Àå‡ªìπµâπ‰ª ®—¥„Àâ‰°à°≈ÿà¡Àπ÷Ëß

‰¥â√—∫· ß‡æ‘Ë¡‡ªìπ 15 ™—Ë«‚¡ß/«—π (15L : 9D)  à«πÕ’°

°≈ÿà¡Àπ÷Ëß„Àâ‰¥â√—∫™—Ë«‚¡ß· ß∏√√¡™“µ‘‡À¡◊Õπ‡¥‘¡  ÿà¡

¶à“‰°à‚¥¬°“√µ—¥‡ âπ‡≈◊Õ¥§Õ (jugular vein) °≈ÿà¡· ß≈–

4 µ—« ‡ªìπ√–¬– Ê ∑ÿ°™à«ß 2  —ª¥“Àå ®“°√–¥—∫Õ“¬ÿ 22

∂÷ß 42  —ª¥“Àå  à«π„π√–À«à“ßÕ“¬ÿ 12-20  —ª¥“Àå

(°àÕπ°“√‡æ‘Ë¡· ß) ́ ÷Ëß‰°à¬—ß§ß‰¥â√—∫§«“¡¬“«™—Ë«‚¡ß· ß

‡∑à“ Ê °—πÕ¬Ÿàπ—Èπ ¶à“‰°à‡æ’¬ß°≈ÿà¡· ß≈– 2 µ—« ·≈–§à“

‡©≈’Ë¬∑’Ë‰¥â®“°∑—Èß Õß°≈ÿà¡∂◊Õ‡ªìπ§à“‡©≈’Ë¬∑’Ë√–¥—∫Õ“¬ÿπ—Èπ Ê

™—ËßπÈ”Àπ—°Õ—≥±–∑—Èß Õß¢â“ß ∑àÕπ”πÈ”‡™◊ÈÕ∑—Èß Õß¢â“ß

·≈–πÈ”Àπ—°ÀßÕπ (comb) ∑’Ë§«“¡≈–‡Õ’¬¥∑»π‘¬¡ 2

µ”·Àπàß ∫—π∑÷°§«“¡¬“«∑àÕπ”πÈ”‡™◊ÈÕµ≈Õ¥®π≈—°…≥–

¿“¬πÕ°Õ◊Ëπ Ê ‰«â¥â«¬

√–¥—∫ŒÕ√å‚¡π testosterone

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‰¥â®“°°“√µ—¥‡ âπ‡≈◊Õ¥§Õ≈ß„π

À≈Õ¥·°â«‡§≈◊Õ∫ “√ heparin π”‰ªªíòπ·¬°æ≈“ ¡à“

∑—π∑’¥â«¬‡§√◊ËÕßªíòπ·¬° (Hettich, EBA 8S) ∑’Ë 5000 √Õ∫/

π“∑’‡ªìπ‡«≈“π“π 10 π“∑’‡°Á∫µ—«Õ¬à“ßæ≈“ ¡à“‰«â„πµŸâ

·™à·¢ÁßÕÿ≥À¿Ÿ¡‘ -20°C ®π∂÷ß‡«≈“ àß«‘‡§√“–ÀåÀ“√–¥—∫

testosterone ∑’ËÀπà«¬ WHO Collaborating Centre in

Research in Human Reproduction §≥–·æ∑¬»“ µ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ÷́Ë ß«‘ ‡§√“–Àå‚¥¬«‘∏’

fluoroimmunoassay °“√«‘‡§√“–Àå¡’§à“ intra-assay vari-

ation 5.0%, inter-assay variation 6.0% ·≈–¡’§«“¡

∂Ÿ°µâÕß·¡àπ¬” 93.8% Õπ÷Ëß‡æ◊ËÕªÑÕß°—π§«“¡º—π·ª√Õ—π

‡π◊ËÕß¡“®“°‡«≈“„π°“√‡°Á∫‡≈◊Õ¥ ®÷ß°”Àπ¥„Àâ°“√

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥Õ¬Ÿà¿“¬„π™à«ß‡«≈“ 9:30 -10:30

π“Ãî°“∑ÿ°§√—Èß¢Õß°“√¶à“

°√“ø¡“µ√∞“π (Standard curve)¢ÕßπÈ”‡™◊ÈÕ‰°àæ◊Èπ‡¡◊Õß

°√“ø¡“µ√∞“π´÷Ëß· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“

 ‡ªÕ√å¡“‚µ§√‘µ (spermatocrit) °—∫§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ

(semen concentration) ¢Õß‰°àæ◊Èπ‡¡◊Õß  √â“ß‰¥â®“°º≈

°“√∑¥≈Õß∑’Ë¡’¢—ÈπµÕπ°“√¥”‡π‘πß“πæÕ √ÿª‰¥â¥—ßπ’È§◊Õ

¢—ÈπµÕπ·√° ‡ªìπ°“√‡µ√’¬¡µ—«Õ¬à“ßπÈ”‡™◊ÈÕ∑’Ë¡’§«“¡

‡¢â¡¢âπµà“ß°—π 7 √–¥—∫ ‡√‘Ë¡®“°°“√√’¥πÈ”‡™◊ÈÕ®“°æàÕ

æ—π∏ÿå‰°àæ◊Èπ‡¡◊ÕßÕ“¬ÿª√–¡“≥ 1 ªï 6 ‡¥◊Õπ ®”π«π

∑—ÈßÀ¡¥ 22 µ—« √«¡‰«â„πÀ≈Õ¥‡¥’¬«°—π‡√’¬°«à“πÈ”‡™◊ÈÕ

√«¡ (pooled semen) §πº ¡πÈ”‡™◊ÈÕ√«¡„Àâ‡¢â“‡ªìπ‡π◊ÈÕ

‡¥’¬«°—π¥’ ·∫àß„ àÀ≈Õ¥∑¥≈Õß 2 À≈Õ¥ À≈Õ¥≈– 1000

µl À≈Õ¥Àπ÷Ëßª≈àÕ¬‰«â‡©¬ Ê®—¥‡ªìππÈ”‡™◊ÈÕ√–¥—∫§«“¡

‡¢â¡¢âπª°µ‘  à«πÕ’°À≈Õ¥Àπ÷Ëß‡®◊Õ®“ß¥â«¬πÈ”‡°≈◊Õ‡¢â¡¢âπ

0.9% „πª√‘¡“µ√ 1000 µl ‡∑à“ Ê °—π°—∫ª√‘¡“µ√πÈ”‡™◊ÈÕ

º ¡„Àâ‡¢â“°—π¥’°àÕπ∑’Ë®–·∫àß “√≈–≈“¬πÈ”‡™◊ÈÕÕÕ°¡“

§√÷ËßÀπ÷Ëß (1000 µl) ·≈â«‡®◊Õ®“ß„π∑”πÕß‡¥’¬«°—ππ’ÈµàÕ

‰ªÕ’° 3 √–¥—∫ °Á®–‰¥âµ—«Õ¬à“ßπÈ”‡™◊ÈÕ∑’Ë¡’§«“¡‡¢â¡¢âπ

≈¥≈—Ëπµà“ß°—π 5 √–¥—∫ ·≈–‡æ◊ËÕ„Àâ‡ âπ°√“ø¡“µ√∞“π

§√Õ∫§≈ÿ¡∂÷ß√–¥—∫§«“¡‡¢â¡¢âπ∑’Ë Ÿß°«à“§«“¡‡¢â¡¢âπ

πÈ”‡™◊ÈÕª°µ‘¥â«¬ ®÷ß‡µ√’¬¡µ—«Õ¬à“ßπÈ”‡™◊ÈÕ§«“¡‡¢â¡¢âπ Ÿß

Õ’° 2 √–¥—∫ ‚¥¬·∫àßπÈ”‡™◊ÈÕ√«¡∑’Ë‡À≈◊ÕÕÕ°‡ªìπ 2  à«π

·≈â«¥Ÿ¥¢Õß‡À≈«„ µÕπ∫π¢ÕßπÈ”‡™◊ÈÕ∑—Èß Õß à«π∑‘Èß

‰ª∫â“ß‡ªìπ∫“ß à«π „πª√‘¡“≥∑’Ëµà“ß°—πª√–¡“≥Àπ÷Ëß

‡∑à“µ—« ‡™àππ’È°Á®–‰¥âµ—«Õ¬à“ßπÈ”‡™◊ÈÕ∑’Ë¡’§«“¡‡¢â¡¢âπ Ÿß

°«à“πÈ”‡™◊ÈÕª°µ‘Õ’° 2 √–¥—∫ ¢—ÈπµÕπ∑’Ë Õß ‡ªìπ°“√«—¥

§à“ ‡ªÕ√å¡“‚µ§√‘µ ·≈–§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ¢Õß

µ—«Õ¬à“ßπÈ”‡™◊ÈÕ∑—Èß 7 √–¥—∫∑’Ë ‡µ√’¬¡‰¥â «—¥§à“

 ‡ªÕ√å¡“‚µ§√‘µµ—«Õ¬à“ßπÈ”‡™◊ÈÕ≈– 3 §√—Èß ·≈â«À“§à“

‡©≈’Ë¬¢Õß·µà≈–µ—«Õ¬à“ß ‚¥¬«‘∏’ microhaematocrit ªíòπ

·¬° à«π∑’Ë‡ªìπ¢Õß‡À≈«ÕÕ°®“° à«π∑’Ë‡ªìπ‡´≈≈å∑’Ë 12,800

√Õ∫/π“∑’ ‡ªìπ‡«≈“π“π 5 π“∑’ (Hettich, HAEMAT-

OCRIT 24) ·≈–«—¥§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ (semen concen-

tration) ¢Õßµ—«Õ¬à“ßπÈ”‡™◊ÈÕ‚¥¬°“√π—∫‡´≈≈åÕ ÿ®‘

µ—«Õ¬à“ß≈– 4 §√—Èß µ“¡«‘∏’°“√π—∫¥â«¬ hemocytometer

(American optical, improved Neubauer) ·≈â«À“§à“
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‡©≈’Ë¬¢Õß·µà≈–µ—«Õ¬à“ß ¥”‡π‘π°“√µ“¡¢—ÈπµÕπ∑’ËÀπ÷Ëß

·≈–¢—ÈπµÕπ∑’Ë Õß´È”Õ’° 7 √Õ∫ ®“°π—Èππ”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥

56 §Ÿà ¡“«‘‡§√“–Àå√’‡°√´™—Ëπ (regression analysis)

 √â“ß‡ªìπ ¡°“√√’‡°√´™—Ëπ·≈–‡¢’¬π°√“ø¡“µ√∞“π

· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß Õß≈—°…≥–¥—ß°≈à“«

°“√„ÀâπÈ”‡™◊ÈÕ·≈–§ÿ≥¿“æπÈ”‡™◊ÈÕ

»÷°…“§«“¡ “¡“√∂„π°“√„ÀâπÈ”‡™◊ÈÕ·≈–§ÿ≥¿“æ

πÈ”‡™◊ÈÕ¢Õß‰°àæ◊Èπ‡¡◊Õß ‚¥¬„™â‰°àæ◊Èπ‡¡◊ÕßÀπÿà¡Õ“¬ÿ 20

 —ª¥“Àå ®”π«π 96 µ—«  ÿà¡·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡· ß§◊Õ

NDL ·≈– 15L:9D ‚¥¬·µà≈–°≈ÿà¡¡’ 4 È́” ´È”≈– 12 µ—«

‡≈’È¬ß‰°à∑¥≈Õß„π°√ßæàÕæ—π∏ÿå¢—ß√«¡°√ß≈– 2 µ—« ‡√‘Ë¡

∑¥≈Õß√’¥πÈ”‡™◊ÈÕ‰°àÀπÿà¡∑ÿ°µ—«  —ª¥“Àå≈–§√—Èßµ—Èß·µàÕ“¬ÿ

20  —ª¥“Àå®π∂÷ß 42  —ª¥“Àå ∫—π∑÷°πÈ”Àπ—°µ—« Õ“¬ÿ‰°à

·≈–ª√‘¡“µ√πÈ”‡™◊ÈÕ‡¡◊ËÕ‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß·√° (onset

of semen ejaculation) ·≈–‡¡◊ËÕ„ÀâπÈ”‡™◊ÈÕ§√∫∑—ÈßΩŸß «—¥

ª√‘¡“µ√·≈–§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ  —ª¥“Àå≈–§√—Èß (§à“

‡©≈’Ë¬¢Õß 2  —ª¥“Àåµ‘¥°—π ∂◊Õ‡ªìπµ—«·∑π¢Õß™à«ß 2

 —ª¥“Àåπ—Èπ) À“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ‚¥¬«‘∏’«—¥§à“

 ‡ªÕ√å¡“‚µ§√‘µ µ—«Õ¬à“ß≈– 2 §√—Èß ®“°π—Èππ”§à“∑’Ë‰¥â

·∑π∑’Ë§à“ x „π  ¡°“√√’‡°√´™—Ëπ¢ÕßπÈ”‡™◊ÈÕ‰°àæ◊Èπ‡¡◊Õß

∑’Ë √â“ß‰«â°àÕπÀπâ“π’È·≈â« °Á®–‰¥â‡ªìπ§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ

§«“¡ “¡“√∂„π°“√º ¡æ—π∏ÿå¢ÕßπÈ”‡™◊ÈÕ (sperm

fertilizing ability)

‡æ◊ËÕ∑¥ Õ∫§«“¡ “¡“√∂¢ÕßπÈ”‡™◊ÈÕ„π°“√‡¢â“

º ¡°—∫‰¢à √’¥πÈ”‡™◊ÈÕ®“°æàÕ‰°à∑—Èß Õß°≈ÿà¡· ß ‚¥¬√’¥

¢Õß·µà≈–´È” (12 µ—«) √«¡Õ¬Ÿà„πÀ≈Õ¥‡¥’¬«°—π ∫—π∑÷°

ª√‘¡“µ√πÈ”‡™◊ÈÕ√«¡ π”¡“«—¥§à“ ‡ªÕ√å¡“‚µ§√‘µ ·≈â«

§”π«≥À“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ·≈–®”π«π‡´≈≈åÕ ÿ®‘√«¡

∑—ÈßÀ¡¥ ®“°π—Èπ‡®◊Õ®“ßπÈ”‡™◊ÈÕ¥â«¬πÈ”‡°≈◊Õ 0.9%

§”π«≥„Àâ¡’®”π«π‡´≈≈åÕ ÿ®‘√«¡ 120 ≈â“π‡´≈≈å „π

ª√‘¡“µ√∑’Ë„™â©’¥ (dose) 0.1 ¡‘≈≈‘≈‘µ√ ·≈â«π”‰ª©’¥

∑—π∑’„Àâ°—∫·¡à‰°à µ—«≈– 0.1 ¡‘≈≈‘≈‘µ√/§√—Èß  —ª¥“Àå≈–

 Õß§√—Èß  ”À√—∫·¡à‰°à∑’Ë„™â„π°“√∑¥ Õ∫§√—Èßπ’È‡ªìπ·¡à

‰°à‰¢à≈Ÿ°º ¡æ—π∏ÿå Isa Brown Õ“¬ÿª√–¡“≥ 15 ‡¥◊Õπ

®”π«π 160 µ—« ‡≈’È¬ß∫π°√ßµ—∫¢—ß‡¥’Ë¬« ®—¥·∫àß‡ªìπ 2

°≈ÿà¡ °≈ÿà¡≈– 4 ´È” ´È”≈– 20 µ—« ‡√‘Ë¡‡°Á∫‰¢àøí°

À≈—ß®“°©’¥πÈ”‡™◊ÈÕ§√—Èß∑’Ë ÕßÀπ÷Ëß«—π ‡°Á∫√«∫√«¡‰¢àøí°

‡ªìπ‡«≈“ 7 «—π°àÕππ”‡¢â“µŸâøí° ‡¡◊ËÕ§√∫ 3 «—π¢Õß°“√øí°

 àÕß‰¢àøí°∑—ÈßÀ¡¥ ·≈–µÕ°‰¢à∑ÿ°øÕß∑’Ë∂Ÿ°√–∫ÿ«à“‰¡à¡’

‡™◊ÈÕÀ√◊Õ‡™◊ÈÕµ“¬ ‡æ◊ËÕµ√«® Õ∫√àÕß√Õ¬∫√‘‡«≥ germinal

disc ‡æ◊ËÕæ‘ Ÿ®πå„Àâ·πà„®«à“‡ªìπ‰¢à∑’Ë‰¡à‰¥â√—∫°“√º ¡

(unfertilized egg) À√◊Õ‡ªìπ‰¢à∑’Ë‰¥â√—∫°“√º ¡·µà‡™◊ÈÕ

µ“¬„π√–¬–·√° Ê (early-dead fertilized egg)

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

À“§«“¡ —¡æ—π∏å√–À«à“ß§à“ ‡ªÕ√å¡“‚µ§√‘µ°—∫§à“

§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ‚¥¬«‘∏’«‘‡§√“–Àå√’‡°√´™—Ëπ ‚¥¬¡’§à“

 ‡ªÕ√å¡“‚µ§√‘µ‡ªìπµ—«·ª√Õ‘ √– (independent vari-

able, x) ·≈–§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ‡ªìπµ—«·ª√µ“¡ (de-

pendent variable, y) ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß

√–À«à“ß§à“‡©≈’Ë¬¢Õß°≈ÿà¡· ß ‚¥¬«‘∏’ t-test ‚¥¬„™â

‚ª√·°√¡ SAS (SAS Institute, 1988)

º≈

°“√‡®√‘≠‡µ‘∫‚µ·≈–æ—≤π“°“√¢ÕßÕ—≥±–·≈–Õ«—¬«–∑’Ë

‡°’Ë¬«¢âÕß

≈—°…≥–°“√‡æ‘Ë¡¢π“¥¢ÕßπÈ”Àπ—°µ—« πÈ”Àπ—°

Õ—≥±– ∑àÕπ”πÈ”‡™◊ÈÕ ÀßÕπ ·≈–√–¥—∫ŒÕ√å‚¡π testo-

sterone „πæ≈“ ¡à“ ¢Õß‰°àæ◊Èπ‡¡◊Õß∑’Ë√–¥—∫Õ“¬ÿµà“ß Ê

· ¥ß‰«â„π Figure 1 ‡ªìπ∑’Ë™—¥‡®π«à“≈—°…≥–°“√‡æ‘Ë¡

πÈ”Àπ—°µ—«‚¥¬√«¡¢Õß‰°à°≈ÿà¡ 15L:9D ‰¡à·µ°µà“ß‰ª

®“°¢Õß‰°à°≈ÿà¡ NDL „π¢≥–∑’Ë≈—°…≥–∑’Ë‡°’Ë¬«¢âÕß°—∫

°“√ ◊∫æ—π∏ÿå· ¥ß°“√‡ª≈’Ë¬π·ª≈ßÕ—π‡π◊ËÕß¡“®“°

Õ‘∑∏‘æ≈¢Õß§«“¡¬“«™—Ë«‚¡ß· ß ≈—°…≥–∑’Ë¡’°“√µÕ∫

 πÕßµàÕ°“√‡æ‘Ë¡™—Ë«‚¡ß· ß§àÕπ¢â“ß¡“°™—¥‡®π°«à“

≈—°…≥–Õ◊Ëπ°Á§◊Õ πÈ”Àπ—°Õ—≥±– πÈ”Àπ—°∑àÕπ”πÈ”‡™◊ÈÕ

·≈–√–¥—∫ŒÕ√å‚¡π testosterone „πæ≈“ ¡à“ (Figure 1b,

1c ·≈– 1f) ‚¥¬‰°à°≈ÿà¡ 15L:9D ¡’§à“¢Õß∑—Èß 3

≈—°…≥–¥—ß°≈à“«‡æ‘Ë¡¡“°°«à“‰°à°≈ÿà¡ NDL ∑—π∑’¿“¬„π

√–¬–‡«≈“ 2  —ª¥“ÀåÀ≈—ß®“°‡æ‘Ë¡™—Ë«‚¡ß· ß °≈à“«§◊Õ

∑’Ë√–¥—∫Õ“¬ÿ 22  —ª¥“Àå ‰°à°≈ÿà¡ 15L:9D ·≈–°≈ÿà¡ NDL
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Figure 1 Changes of body weight (a), testicular weight (b), ductus deferens weight (c), ductus deferens

length (d), comb weight (e), and testosterone concentration (f) of native cockerels raised under

natural day length (NDL) and photoperiod of 15 hours a day (15L:9D). An asterisk indicates a

significant difference (P<0.05) between NDL and 15L:9D chickens within the same age.
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¡’§à“‡©≈’Ë¬πÈ”Àπ—°Õ—≥±–‡ªìπ 12.25 °√—¡ ·≈– 8.56 °√—¡

(P<0.05) §à“‡©≈’Ë¬πÈ”Àπ—°∑àÕπ”πÈ”‡™◊ÈÕ‡ªìπ 0.71 °√—¡

·≈– 0.35 °√—¡ (P<0.05) ·≈–¡’§à“‡©≈’Ë¬√–¥—∫ŒÕ√å‚¡π

testosterone ‡ªìπ 7.58 π“‚π‚¡≈/≈‘µ√ ·≈– 1.73 π“

‚π‚¡≈/≈‘µ√ (P<0.05) µ“¡≈”¥—∫ ¿“¬À≈—ß®“°Õ“¬ÿ 22

 —ª¥“Àå‰ª·≈â«æ∫«à“·¡â‰°à°≈ÿà¡ 15L:9D ®–¬—ß¡’

·π«‚πâ¡§à“‡©≈’Ë¬¢ÕßπÈ”Àπ—°Õ—≥±–·≈–πÈ”Àπ—°∑àÕπ”

πÈ”‡™◊ÈÕ Ÿß°«à“‰°à°≈ÿà¡ NDL Õ¬Ÿà°Áµ“¡ ·µà§«“¡·µ°µà“ß

‰¡à¡’π—¬ ”§—≠ (P>0.05) ¡’·µà√–¥—∫§«“¡‡¢â¡¢âπ¢Õß tes-

tosterone ‡∑à“π—Èπ∑’Ë‡¡◊ËÕÕ“¬ÿ 24  —ª¥“Àå ¢Õß‰°à°≈ÿà¡

15L:9D ¬—ß¡’§à“ Ÿß°«à“¢Õß‰°à°≈ÿà¡ NDL Õ¬Ÿà (8.46 π“

‚π‚¡≈/≈‘µ√ ‡ª√’¬∫‡∑’¬∫°—∫ 4.21 π“‚π‚¡≈/≈‘µ√, P<0.05)

·µàÀ≈—ß®“°π—Èπ·≈â«°Á‰¡à¡’§«“¡·µ°µà“ß  ”À√—∫§«“¡

¬“«∑àÕπ”πÈ”‡™◊ÈÕ¡’√Ÿª·∫∫°“√‡®√‘≠§≈â“¬§≈÷ß°—∫°“√‡æ‘Ë¡

πÈ”Àπ—°µ—« ·≈–‰¡àæ∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡· ß

(figure 1d, P>0.05)  à«ππÈ”Àπ—°ÀßÕπ°Á‰¡à· ¥ß°“√

µÕ∫ πÕßµàÕ°“√°√–µÿâπ¢Õß· ß™—¥‡®π (Figure 1e,

P>0.05)

§«∫§Ÿà‰ª°—∫°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß„π¥â“π

πÈ”Àπ—°Õ—≥±–·≈–∑àÕπ”πÈ”‡™◊ÈÕ¥—ß°≈à“«·≈â«¢â“ßµâπ º≈

°“√µ√«®‡π◊ÈÕ‡¬◊ËÕÕ—≥±–·≈–¢Õß‡À≈«∑’Ë√’¥‰¥â®“°∑àÕπ”

πÈ”‡™◊ÈÕ ‚¥¬°“√ àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåæ∫«à“‡π◊ÈÕ‡¬◊ËÕ

Õ—≥±–¢Õß‰°àæ◊Èπ‡¡◊Õß∫“ßµ—«‡√‘Ë¡ª√“°Ø‡´≈≈åÕ ÿ®‘∑’Ë

 ¡∫Ÿ√≥å„Àâ‡ÀÁπ∫â“ß·≈â«ª√–ª√“¬µ—Èß·µà‰°à¡’Õ“¬ÿ‡æ’¬ß 14

 —ª¥“Àå ´÷Ëß„π¢≥–π—ÈπÕ—≥±–∑—Èß Õß¢â“ß¡’πÈ”Àπ—°√«¡

°—π‚¥¬‡©≈’Ë¬‡æ’¬ß 0.32 °√—¡ ·≈– ”À√—∫¢Õß‡À≈«„ ∑’Ë

√’¥‰¥â®“°∑àÕπ”πÈ”‡™◊ÈÕ°Á‡™àπ°—π æ∫«à“‰°à∫“ßµ—«‡√‘Ë¡¡’

‡´≈≈åÕ ÿ®‘ª√“°ØÕ¬Ÿà¿“¬„π∑àÕ∫â“ß·≈â«·µàπâÕ¬¡“°

µ—Èß·µà‰°à¡’Õ“¬ÿ‡æ’¬ß 16  —ª¥“Àå´÷Ëß„π√–¬–π—Èπ∑àÕπ”

πÈ”‡™◊ÈÕ¬—ß¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‡≈Á°¡“° √Ÿª√à“ßµ√ß

·≈–‡ÀÁπ‡ªìπ‡æ’¬ß∑àÕ ’„  Ê ‡∑à“π—Èπ ¬—ß‰¡àÕ“®‡≈“–·¬°

‡©æ“– à«π¢Õß∑àÕÕÕ°¡“‰¥â∂Ÿ°µâÕßÕ¬à“ß·πà„® ®“°Õ“¬ÿ

18  —ª¥“Àå‡ªìπµâπ‰ªæ—≤π“°“√¢Õß∑àÕπ”πÈ”‡™◊ÈÕ®–

™—¥‡®π¢÷Èπ ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß„À≠à¢÷Èπ ∫“ßµ—«‡√‘Ë¡¡’

°“√‡æ‘Ë¡§«“¡¬“«‚¥¬°“√¢¥‰ª¢¥¡“¡“°¢÷Èπµ“¡≈”¥—∫

·≈–¿“¬„π∑àÕ‡√‘Ë¡ —ß‡°µ‡ÀÁππÈ”‡™◊ÈÕ ’¢“«¢ÿàπ∫√√®ÿÕ¬Ÿà‡µÁ¡

´÷Ëß√–¥—∫°“√æ—≤π“¢Õß∑àÕπ”πÈ”‡™◊ÈÕπ’È®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‰°à

¡’Õ“¬ÿ¡“°¢÷Èπ ‡¡◊ËÕæ‘®“√≥“®“°≈—°…≥–°“√‡®√‘≠¢Õß∑àÕ

π”πÈ”‡™◊ÈÕ ª√“°Ø«à“°“√‡æ‘Ë¡§«“¡¬“«¢Õß∑àÕ®–

§àÕπ¢â“ß™â“≈ß‡¡◊ËÕÕ“¬ÿª√–¡“≥ 22-24  —ª¥“Àå‰ª·≈â«

„π¢≥–∑’Ë°“√‡æ‘Ë¡πÈ”Àπ—°¢Õß∑àÕ¬—ß§ß¥”‡π‘πµàÕ‰ª‰¥â

®πÕ“¬ÿª√–¡“≥ 32-34  —ª¥“Àå

°“√„ÀâπÈ”‡™◊ÈÕ

‰°à∑—Èß Õß°≈ÿà¡· ß‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß·√°‡¡◊ËÕ

Õ“¬ÿ 23  —ª¥“ÀåæÕ Ê °—π ‚¥¬πÈ”Àπ—°µ—«‰°àÀπÿà¡‡¡◊ËÕ

‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß·√°°Á„°≈â‡§’¬ß°—π§◊Õª√–¡“≥ 2.34-

2.37 °‘‚≈°√—¡ ·µà∑’Ë·µ°µà“ß°—π°Á§◊Õ‰°à°≈ÿà¡ 15L:9D ¡’

®”π«π‰°à‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß·√°æ√âÕ¡ Ê °—π§‘¥

‡ªìπ√âÕ¬≈– 10.42 ¢ÕßΩŸß ´÷Ëß Ÿß°«à“ (P<0.05) ‰°à°≈ÿà¡

NDL ∑’Ë¡’®”π«π‰°à‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß·√°æ√âÕ¡Ê

°—π§‘¥‡ªìπ√âÕ¬≈– 2.08 ¢ÕßΩŸß πÈ”‡™◊ÈÕ∑’Ë√’¥‰¥â„π§√—Èß

·√°π’È·¡â¡’≈—°…≥–¿“¬πÕ°§àÕπ¢â“ß„ ·µà‡¡◊ËÕµ√«®¥Ÿ

¥â«¬°≈âÕß®ÿ≈∑√√»πå°Áæ∫«à“¡’‡´≈≈åÕ ÿ®‘Õ¬Ÿà®”π«π¡“°

æÕ§«√ ª√‘¡“µ√πÈ”‡™◊ÈÕ∑’Ë√’¥‰¥â„π§√—Èß·√°¢Õß‰°à°≈ÿà¡

15L:9D ·≈–°≈ÿà¡ NDL ¡’§à“‡ªìπ 0.18 ¡‘≈≈‘≈‘µ√/µ—« ·≈–

0.10 ¡‘≈≈‘≈‘µ√/µ—« µ“¡≈”¥—∫ (‡©≈’Ë¬®“°®”π«π‰°à

¿“¬„π°≈ÿà¡∑’Ë‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ·≈â«‡∑à“π—Èπ) §«“¡·µ°µà“ß¡’

π—¬ ”§—≠ (P<0.05) πÕ°®“°π—Èπæ∫«à“‰°à°≈ÿà¡ 15L:9D

„ÀâπÈ”‡™◊ÈÕ§√∫∑ÿ°µ—«∑—ÈßΩŸß‡¡◊ËÕÕ“¬ÿ 34  —ª¥“Àå „π¢≥–

∑’Ë‰°à°≈ÿà¡ NDL „ÀâπÈ”‡™◊ÈÕ§√∫∑ÿ°µ—«∑—ÈßΩŸß‡¡◊ËÕÕ“¬ÿ 36

 —ª¥“Àå (Table 1)

‡ âπ°√“ø¡“µ√∞“ππÈ”‡™◊ÈÕ‰°àæ◊Èπ‡¡◊Õß

®“°º≈°“√«‘‡§√“–Àå√’‡°√´™—Ëπ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å

√–À«à“ß§à“ ‡ªÕ√å¡“‚µ§√‘µ °—∫§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ

¢Õß‰°àæ◊Èπ‡¡◊Õßπ—Èπ ª√“°Ø«à“ ‡ªÕ√å¡“‚µ§√‘µ¡’§«“¡

 —¡æ—π∏å„π∑“ß∫«°Õ¬à“ß¬‘Ëß (P<0.001) °—∫§«“¡‡¢â¡¢âπ

πÈ”‡™◊ÈÕ‚¥¬¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (correlation co-

efficient), r = 0.988 ·≈–¡’≈—°…≥–¢Õß‡ âπ√’‡°√´™—Ëπ

(regression line) À√◊Õ‡ âπ°√“ø¡“µ√∞“ππÈ”‡™◊ÈÕ¥—ß

· ¥ß‰«â„π Figure 2 ·≈– §«“¡ —¡æ—π∏å√–À«à“ß§à“ y

°—∫§à“ x ‡ªìπ¥—ß ¡°“√ y = -0.7318846 + 0.56000099x
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Table 1 Summary of some sexual characteristics of native cockerels subjected to natural day length (NDL)

and photoperiod of 15 hours a day (15L:9D) from 20 to 42 weeks of age.

Characteristics Photoperiod

NDL 15L:9D

Age at the first ejaculation of flock (w) 23 23

Mean body weight at the first ejaculation (kg) 2.34 2.37

Mean semen volume obtained from the first ejaculation (ml/bird) 0.10b 0.18a

Number of ejaculated cockerels at the first ejaculation time of flock (%) 2.08b 10.42a

Age at a hundred per cent of ejaculation of flock (w) 36 34

a,b Means within a row with no common superscript differ significantly (P<0.05).

Figure 2 Regression of semen concentration on spermatocrit,  Y  =  - 0.7318846 + 0.56000099 X.   56  pooled

semen.
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√“¬≈–‡Õ’¬¥§ÿ≥¿“æπÈ”‡™◊ÈÕ„π≈—°…≥–µà“ßÊ ‰¥â·°à

ª√‘¡“µ√πÈ”‡™◊ÈÕ §à“ ‡ªÕ√å¡“‚µ§√‘µ ·≈–§«“¡‡¢â¡¢âπ

πÈ”‡™◊ÈÕ ¢Õß‰°àæ◊Èπ‡¡◊Õß∑’Ë‰¥â√—∫™—Ë«‚¡ß· ßµà“ß°—π· ¥ß

‰«â„π Table 2 ª√“°Ø«à“§«“¡¬“« ™—Ë«‚¡ß· ß‰¡à¡’º≈

µàÕª√‘¡“µ√°“√„ÀâπÈ”‡™◊ÈÕ·µàÕ¬à“ß„¥ ‰°à°≈ÿà¡ 15L:9D

·≈–°≈ÿà¡ NDL „ÀâπÈ”‡™◊ÈÕ „πª√‘¡“µ√„°≈â‡§’¬ß°—π‚¥¬

µ≈Õ¥‰¡à«à“«—¥∑’Ë√–¥—∫Õ“¬ÿ„¥  à«π§à“ ‡ªÕ√å¡“‚µ§√‘µ

·≈–§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ¢Õß‰°à· ¥ß°“√µÕ∫ πÕßµàÕ

°“√°√–µÿâπ¥â«¬™—Ë«‚¡ß· ß¬“«Õ¬Ÿà∫â“ß °≈à“«§◊Õ‰°à°≈ÿà¡

15L:9D ´÷Ëß‰¥â√—∫™—Ë«‚¡ß· ß¬“«°«à“ ¡’·π«‚πâ¡∑’Ë®–¡’

§à“ ‡ªÕ√å¡“‚µ§√‘µ·≈–§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ Ÿß°«à“‰°à°≈ÿà¡

NDL ∑’ËÀ≈“¬√–¥—∫Õ“¬ÿ·¡â«à“§«“¡·µ°µà“ß®–¡’π—¬ ”§—≠

(P<0.05) ∑’Ë√–¥—∫Õ“¬ÿ 38  —ª¥“Àå‡∑à“π—Èπ πÕ°‡Àπ◊Õ

®“°º≈°“√∑¥≈Õß∑’Ë‰¡àæ∫§«“¡·µ°µà“ß„π¥â“πª√‘¡“µ√

·≈–§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ √–À«à“ß‰°à Õß°≈ÿà¡· ß·≈â«

¬—ßæ∫«à“§«“¡ “¡“√∂¢Õß‡´≈≈åÕ ÿ®‘„π°“√‡¢â“º ¡°—∫‰¢à

´÷Ëß«—¥®“°§à“√âÕ¬≈–¢Õß‰¢à∑’Ë‰¥â√—∫°“√º ¡ (fertilized egg)

°Á¡’§à“‰¡à·µ°µà“ß°—π (P>0.05) ‰¡à«à“®–«—¥∑’Ë√–¥—∫Õ“¬ÿ 28,

32, 36 À√◊Õ 40  —ª¥“Àå°Áµ“¡ (Table 3)
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«‘®“√≥å

®“°º≈°“√∑¥≈Õß∑’Ëª√“°Ø«à“°“√‡æ‘Ë¡™—Ë«‚¡ß· ß

„Àâ°—∫‰°à‡æ»ºŸâµ—Èß·µàÕ“¬ÿ 20  —ª¥“Àå‡ªìπµâπ‰ª ‰¡à¡’º≈

∑”„ÀâπÈ”Àπ—°µ—«¢Õß‰°à°≈ÿà¡ 15L:9D ‡æ‘Ë¡ Ÿß°«à“¢Õß

‰°à°≈ÿà¡ NDL π—Èπ ∑”„ÀâÕ“® √ÿª‰¥â«à“°“√‡æ‘Ë¡™—Ë«‚¡ß

· ß„π™à«ßÀ≈—ß´÷Ëßºà“πæâπ√–¬–°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ß

√«¥‡√Á«‰ª·≈â«π—Èπ ‰¡à¡’º≈°√–µÿâπ „Àâ‰°à‡æ‘Ë¡πÈ”Àπ—°

µ—«‰¥âµà“ß°—π·µàÕ¬à“ß„¥ ´÷Ëßµà“ß°—π°—∫º≈°“√‡æ‘Ë¡™—Ë«‚¡ß

· ß„π‰°à°√–∑ß∑’Ë·¡â®–¡’ √“¬ß“π∑—Èß„π¥â“π∫«°·≈–

¥â“π≈∫°Áµ“¡·µà à«πÀπ÷Ëß°Á‰¥âº≈«à“°≈ÿà¡∑’Ë‰¥â√—∫™—Ë«‚¡ß

· ß¬“«°«à“¡’Õ—µ√“°“√‡æ‘Ë¡πÈ”Àπ—°µ—« Ÿß°«à“°≈ÿà¡∑’Ë‰¥â

√—∫™—Ë«‚¡ß· ß —Èπ°«à“ (Renden et al., 1992) ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß‰°à‡æ»ºŸâµÕ∫ πÕßµàÕ°“√°√–µÿâπ¢Õß· ß‰¥â Ÿß

°«à“‰°à‡æ»‡¡’¬ (Stanley et al., 1997) °“√∑’Ë‰¥âº≈·µ°µà“ß

°—π‡™àππ’ÈπÕ°‡Àπ◊Õ®“°§«“¡·µ°µà“ß∑“ßæ—π∏ÿ°√√¡·≈â«

Table 2 Semen volume, spermatocrit value and sperm concentration of native cockerels subjected to

natural day length (NDL) and photoperiod of 15 hours a day (15L:9D) from 20 to 42 weeks of age.

 Age Semen volume Spermatocrit Semen concentration

NDL 15L:9D  NDL 15L:9D  NDL 15L:9D

 (Weeks) (ml/bird/ejaculation) (%) (Million cells/mm3)

 24 0.19 0.18 7.10 9.06 3.243 4.341

 26 0.23 0.19 10.80 12.40 5.316 6.211

 28 0.28 0.27 12.61 12.54 6.330 6.290

 30 0.36 0.31 13.39 12.83 6.764 6.451

 32 0.34 0.35 13.54 13.10 6.849 6.604

 34 0.39 0.37 14.41 14.84 7.340 7.576

 36 0.37 0.37 13.05 13.39 6.577 6.766

 38 0.41 0.40 13.16b 13.66a 6.635b 6.917a

 40 0.40 0.39 13.82 14.01 7.008 7.145

 42 0.41 0.40 13.69 14.92 6.932 7.624

a,b Means within a row of the same characteristics with no common superscript differ significantly (P<0.05).

Table 3 Sperm fertilizing ability of native cockerels subjected to natural day length (NDL) and photoperiod

of 15 hours a day (15L:9D).

 Age  Photoperiod

 NDL 15L:9D

(Weeks) (%)

28 79.22 77.02

32 74.41 73.06

36 71.83 69.42

40 61.45 59.74
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Õ’° à«πÀπ÷Ëß§ß‡ªìπ‡æ√“–Õ“¬ÿ‡¡◊ËÕ‡√‘Ë¡‡æ‘Ë¡™—Ë«‚¡ß· ßµà“ß

°—π¥â«¬ ‡æ√“–„π°“√‡≈’È¬ß‰°à°√–∑ßπ—ÈπºŸâ‡≈’È¬ß¡—°‡√‘Ë¡„Àâ

™—Ë«‚¡ß· ß¬“«µ—Èß·µà‡√‘Ë¡·√°¢Õß°“√‡≈’È¬ß À√◊Õ‡¡◊ËÕ¬—ß

¡’Õ“¬ÿπâÕ¬°àÕπ™à«ß°“√‡®√‘≠‡µ‘∫‚µÕ¬à“ß√«¥‡√Á«¢Õß‰°à

°“√µÕ∫ πÕßµàÕ°“√°√–µÿâπ¢Õß™—Ë«‚¡ß· ß¬“«„π¥â“π

°“√‡æ‘Ë¡πÈ”Àπ—°µ—«®÷ß¡“°°«à“ ·¡â§«“¡¬“«™—Ë«‚¡ß· ß

15 ™—Ë«‚¡ß/«—π ®–‰¡à¡’º≈µàÕ°“√‡®√‘≠‡µ‘∫‚µ¢Õß

√à“ß°“¬°Áµ“¡·µà¡’º≈µàÕ°“√‡®√‘≠¢Õß√–∫∫ ◊∫æ—π∏ÿå

Õ¬à“ß™—¥‡®π Õ¬à“ßπâÕ¬∑’Ë ÿ¥„π 3 ≈—°…≥–∑’Ë»÷°…“§◊Õ

πÈ”Àπ—°Õ—≥±– πÈ”Àπ—°∑àÕπ”πÈ”‡™◊ÈÕ·≈–√–¥—∫ testoster-

one „πæ≈“ ¡à“ (Figure 1b, 1c ·≈– 1f) ‚¥¬‰°à°≈ÿà¡

15L:9D ¡’§à“¢Õß∑—Èß 3 ≈—°…≥– Ÿß°«à“‰°à°≈ÿà¡

NDLÕ¬à“ß™—¥‡®π (P<0.05) ‡¡◊ËÕ«—¥∑’Ë 2  —ª¥“Àå

À≈—ß®“°‡æ‘Ë¡™—Ë«‚¡ß· ß ·≈–¡’·π«‚πâ¡∑’Ë®–§ß√–¥—∫

 Ÿß°«à“µàÕ‰ªÕ’°√–¬–Àπ÷Ëß °àÕπ∑’Ë§à“§«“¡·µ°µà“ß

√–À«à“ß Õß°≈ÿà¡· ß®–§àÕ¬ Ê À“¬‰ª‡¡◊ËÕ‰°à¡’Õ“¬ÿ

ª√–¡“≥ 32-34  —ª¥“Àå ·≈–‡π◊ËÕß®“°°“√‡®√‘≠·≈–

°“√∑”ß“π¢ÕßÕ—≥±–Õ¬Ÿà¿“¬„µâÕ‘∑∏‘æ≈¢Õß FSH ·≈–

LH (Sharp and Gow, 1983) °ÁÀ¡“¬§«“¡«à“°“√„Àâ

™—Ë«‚¡ß· ß¬“« 15 ™—Ë«‚¡ß/«—π §ß¡’º≈°√–µÿâπ°“√À≈—Ëß

FSH ·≈– LH „Àâ‡√Á«¢÷Èπ°«à“°“√„Àâ‡æ’¬ß™—Ë«‚¡ß· ß

∏√√¡™“µ‘ ·≈–°“√∑’Ë‰°à°≈ÿà¡ NDL  “¡“√∂∑”πÈ”Àπ—°

Õ—≥±– πÈ”Àπ—°∑àÕπ”πÈ”‡™◊ÈÕ ·≈–√–¥—∫ testosterone

„πæ≈“ ¡à“„Àâ‰¥â∑—¥‡∑’¬¡°—∫‰°à°≈ÿà¡ 15L : 9D ‰¥â„π

‡«≈“∂—¥¡“‰¡àπ“ππ—°°Á· ¥ß«à“ §«“¡¬“«™—Ë«‚¡ß· ß

∏√√¡™“µ‘°Á “¡“√∂°√–µÿâπ°“√‡®√‘≠·≈–æ—≤π“°“√¢Õß

Õ—≥±–‰¥â·¡â®–æ—≤π“‰¥â™â“°«à“°Áµ“¡ ∑—Èßπ’ÈÕ“®Õ∏‘∫“¬

‰¥â„π∑”πÕß‡¥’¬«°—π°—∫∑’Ë¡’√“¬ß“π‰«â„π·¡à‰°à«à“

§«“¡¬“«™—Ë«‚¡ß· ß —Èπ∑’Ë ÿ¥∑’Ë¡’º≈°√–µÿâπ°“√À≈—Ëß LH

(critical day length for LH release) §◊Õ 10-11 ™—Ë«‚¡ß/

«—π (Sharp, 1988) ®÷ß§“¥«à“„πæàÕ‰°à°Á§ß‡ªìπ‰ª„π

∑”πÕß‡¥’¬«°—ππ’È ª√–°Õ∫°—∫§«“¡¬“«™—Ë«‚¡ß· ß

∏√√¡™“µ‘„π‡¢µ√âÕπ°Á¡—°‰¡àµË”°«à“ 11-12 ™—Ë«‚¡ß/«—π

Õ¬Ÿà·≈â« ®÷ß‡æ’¬ßæÕ ”À√—∫°“√°√–µÿâπ°“√À≈—Ëß

gonadotrophins ∑’Ë§«∫§ÿ¡°“√∑”ß“π¢ÕßÕ—≥±– ¬‘Ëß‰ª

°«à“π—Èπ§«“¡¬“«™—Ë«‚¡ß· ß —Èπ∑’Ë ÿ¥∑’Ë°√–µÿâπ°“√À≈—Ëß LH

√–¥—∫ Ÿß ÿ¥ (saturation day length for LH release) °Á

‡æ’¬ß 14 ™—Ë«‚¡ß/«—π‡∑à“π—Èπ ´÷Ëß„π™à«ß‡¥◊Õπ∑’Ë¡’«—π¬“«

∑’Ë ÿ¥„π√Õ∫ªï ™—Ë«‚¡ß· ß∏√√¡™“µ‘°ÁÕ¬Ÿà„π√“« Ê π—Èπ

Õ¬Ÿà·≈â« ¥—ßπ—Èπ®÷ß‡ªìπ‰ª‰¥â¡“°∑’Ë‰°à°≈ÿà¡ NDL ®–

 “¡“√∂¡’°“√‡®√‘≠¢Õß√–∫∫ ◊∫æ—π∏ÿå‡∑à“‡∑’¬¡°—∫‰°à°≈ÿà¡

15L:9D À√◊ÕÕ“®®–‡ªìπÕ¬à“ß∑’Ë Renden et al. (1991)

√“¬ß“π«à“§«“¡¬“«™—Ë«‚¡ß· ß‡æ’¬ß 8 ™—Ë«‚¡ß/«—π À√◊Õ

Õ“®πâÕ¬°«à“°Á‡æ’¬ßæÕ·≈â« ”À√—∫°“√‡®√‘≠¢ÕßÕ—≥±–

·≈–°“√„ÀâπÈ”‡™◊ÈÕ¢ÕßæàÕ‰°à  ”À√—∫≈—°…≥–§«“¡¬“«

∑àÕπ”πÈ”‡™◊ÈÕ∑’Ë‰¡à· ¥ß§«“¡·µ°µà“ß√–À«à“ß Õß°≈ÿà¡

· ßπ—Èπ§ß‡ªìπ‡æ√“–°“√‡æ‘Ë¡§«“¡¬“«∑àÕπ”πÈ”‡™◊ÈÕ·¡â

®–∑”‰¥â„π√–¥—∫Àπ÷Ëß‚¥¬°“√‡æ‘Ë¡°“√¢¥¢Õß∑àÕ¡“°¢÷Èπ

‡¡◊ËÕ∑àÕ¡’°“√æ—≤π“¡“°¢÷Èπ°Áµ“¡ ·µà°Á∂Ÿ°®”°—¥¥â«¬

¢π“¥§«“¡¬“«¢Õß≈”µ—« ÷́Ëß —¡æ—π∏å°—π°—∫πÈ”Àπ—°µ—«‰°à

¥— ßπ—È π ®– — ß ‡ °µ ‡ÀÁ π‰¥â «à “ ‡  â π°√ “ø· ¥ß°“√

‡ª≈’Ë¬π·ª≈ß§«“¡¬“«∑àÕπ”πÈ”‡™◊ÈÕ (Figure 1d) ®–

¢π“π Õ¥§≈âÕß°—∫‡ âπ°√“ø· ¥ß°“√‡æ‘Ë¡πÈ”Àπ—°µ—«‰°à

(Figure 1a) „π¢≥–∑’Ë‡ âπ°√“ø· ¥ß°“√‡æ‘Ë¡πÈ”Àπ—°

∑àÕπ”πÈ”‡™◊ÈÕ(Figure 1c) ®–§≈â“¬§≈÷ß°—∫‡ âπ°√“ø

· ¥ß°“√‡æ‘Ë¡πÈ”Àπ—°Õ—≥±– (Figure 1b) ¡“°°«à“ ´÷Ëß

Õ∏‘∫“¬‰¥â«à“∑àÕπ”πÈ”‡™◊ÈÕ‡ªìπ à«π∑’Ë√Õß√—∫ª√‘¡“≥

πÈ”‡™◊ÈÕ∑’ËÕ—≥±–º≈‘µ‰¥â ¥—ßπ—Èπ‡¡◊ËÕÕ—≥±–¡’°“√∑”ß“π

‡æ‘Ë¡¢÷Èπ πÈ”Àπ—°∑àÕπ”πÈ”‡™◊ÈÕ®÷ß‡æ‘Ë¡¡“°¢÷Èπ¥â«¬ ·≈–

‚¥¬∑’Ë∑àÕπ”πÈ”‡™◊ÈÕ¡’°“√‡æ‘Ë¡πÈ”Àπ—°‰ª®π∂÷ßÕ“¬ÿª√–¡“≥

32-34  —ª¥“Àå „π¢≥–∑’Ë°“√‡æ‘Ë¡§«“¡¬“«®–‡√‘Ë¡™â“≈ß

µ—Èß·µàÕ“¬ÿª√–¡“≥ 24  —ª¥“Àå ®÷ß‡ªìπ‡§√◊ËÕß∫àß™’È«à“°“√

‡æ‘Ë¡§«“¡®ÿ¢Õß∑àÕ„π™à«ßÀ≈—ß¢Õß™’«‘µ à«π„À≠à°Á‚¥¬

°“√‡æ‘Ë¡¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß∑àÕ‡ªìπ ”§—≠ ÷́Ëß

 “¡“√∂ —ß‡°µ‡ÀÁπ‰¥âÕ¬à“ß™—¥‡®π

·¡â«à“æ—≤π“°“√¢ÕßÕ«—¬«– ◊∫æ—π∏ÿåµ≈Õ¥®π°“√

‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ testosterone ¢Õß‰°à°≈ÿà¡ NDL ®–™â“

°«à“¢Õß‰°à°≈ÿà¡ 15L:9D ∫â“ß¥—ß°≈à“«·≈â«¢â“ßµâπ°Áµ“¡

·µàª√“°Ø«à“‰°à∑—Èß Õß°≈ÿà¡· ß‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‡ªìπ§√—Èß

·√°‡¡◊ËÕÕ“¬ÿ 23  —ª¥“Àå‡∑à“°—π µà“ß°—π‡æ’¬ß®”π«πµ—«

‰°à·≈–ª√‘¡“µ√πÈ”‡™◊ÈÕ‡¡◊ËÕ„ÀâπÈ”‡™◊ÈÕ§√—Èß·√° ́÷Ëß¢Õß‰°à°≈ÿà¡

15L:9D ¡“°°«à“¢Õß‰°à°≈ÿà¡ NDL (Table 1) º≈π’È™’È

„Àâ‡ÀÁπ«à“°“√µÕ∫ πÕßµàÕ°“√°√–µÿâπ¢Õß· ß¡’§«“¡

º—π·ª√√–À«à“ßµ—«‰°à§àÕπ¢â“ß Ÿß ‰°à°≈ÿà¡ NDL ∫“ßµ—«



540 «. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4

 “¡“√∂‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ‰¥â‡√Á« ∑—Èß Ê ∑’ËπÈ”Àπ—°Õ—≥±–

·≈–√–¥—∫ testosterone ¢Õß‰°à°≈ÿà¡π’È¬—ß¡’§à“‡©≈’Ë¬∑’ËµË”¡“°

À√◊Õ∫“ß∑’§«“¡ “¡“√∂„π°“√ √â“ßπÈ”‡™◊ÈÕ‡¡◊ËÕ‡√‘Ë¡·√°

¡‘‰¥â¢÷ÈπÕ¬Ÿà°—∫¢π“¥¢ÕßÕ—≥±–·≈–√–¥—∫ testosterone

∑’Ëº≈‘µ‰¥â ‡æ√“–®“°°“√µ√«®¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåπ—Èπ

ª√“°Ø«à“‡π◊ÈÕ‡¬◊ËÕÕ—≥±–¢Õß‰°àæ◊Èπ‡¡◊Õß∫“ßµ—«‡√‘Ë¡¡’

‡´≈≈åÕ ÿ®‘∑’Ë ¡∫Ÿ√≥åª√“°Ø„Àâ‡ÀÁπ∫â“ß·≈â« µ—Èß·µàÕ“¬ÿ 14

 —ª¥“Àå ´÷Ëß„π¢≥–π—ÈπÕ—≥±–¬—ß¡’¢π“¥‡≈Á°¡“°§◊Õ¡’

πÈ”Àπ—°‡©≈’Ë¬¢Õß∑—Èß Õß¢â“ß√«¡°—π‡æ’¬ß 0.32 °√—¡ ·≈–¡’

√–¥—∫ testosterone „πæ≈“ ¡à“‡©≈’Ë¬µË”°«à“ 0.05 π“‚π

‚¡≈/≈‘µ√ º≈π’È§≈â“¬§≈÷ß°—∫∑’Ë Nakavachara (1976) ‰¥â

√“¬ß“π‰«â«à“‡√‘Ë¡æ∫‡´≈≈åÕ ÿ®‘„π seminiferous tubules

¢Õß‰°à∫â“ß·≈â«µ—Èß·µàÕ“¬ÿ‡æ’¬ß 12  —ª¥“Àå ·≈– Cecil

and Bakst (1991) √“¬ß“π‰«â„π‰°àß«ß«à“ æ∫‡´≈≈å

Õ ÿ®‘„π‡π◊ÈÕ‡¬◊ËÕÕ—≥±–¢Õß‰°àß«ß∫“ßµ—«µ—Èß·µàÕ“¬ÿ 15

 —ª¥“Àå ·µà®– “¡“√∂ —ß‡°µ‡ÀÁπ°“√ – ¡πÈ”‡™◊ÈÕ„π

∑àÕπ”πÈ”‡™◊ÈÕ‰¥â™—¥‡®π°ÁµàÕ‡¡◊ËÕÕ“¬ÿ 26  —ª¥“Àå‰ª·≈â«

‡°’Ë¬«°—∫‡√◊ËÕßπ’È·¡â‰¡à¡’§”Õ∏‘∫“¬„π —µ«åªï°‚¥¬µ√ß ·µà

Amann and Schanbacher (1983) Õ∏‘∫“¬‰«â„π —µ«å

‡≈’È¬ß≈Ÿ°¥â«¬π¡∂÷ß§«“¡À¡“¬∑’Ë·µ°µà“ß°—π√–À«à“ß§”«à“

«—¬‡®√‘≠æ—π∏ÿå (puberty) °—∫«—¬ ¡∫Ÿ√≥åæ—π∏ÿå∑“ß‡æ» (sexual

maturity) ‰«â«à“ «—¬‡®√‘≠æ—π∏ÿå§◊Õ√–¬–∑’Ë —µ«å‡√‘Ë¡

¢∫«π°“√ √â“ß‡´≈≈åÕ ÿ®‘‰¥â‡ªìπ§√—Èß·√° ´÷Ëßµà“ß°—∫«—¬

 ¡∫Ÿ√≥åæ—π∏ÿå∑“ß‡æ» ÷́ËßÀ¡“¬∂÷ß√–¬–∑’Ë —µ«å¡’°“√

‡®√‘≠∑“ß‡æ»‡µÁ¡∑’Ë´÷Ëß®–‡°‘¥¢÷ÈπÀ≈—ß®“° —µ«å¬à“ß‡¢â“ Ÿà«—¬

‡®√‘≠æ—π∏ÿå·≈â«π“πæÕ ¡§«√ ¥—ßπ—Èπ„π°√≥’¢Õß‰°à

æ◊Èπ‡¡◊Õß‡æ»ºŸâπ’ÈÕ“®∂◊Õ‰¥â«à“ 14  —ª¥“Àå ‡ªìπÕ“¬ÿ¬à“ß

‡¢â“ Ÿà«—¬‡®√‘≠æ—π∏ÿå ·≈– 23  —ª¥“Àå‡ªìπÕ“¬ÿ¬à“ß‡¢â“ Ÿà«—¬

 ¡∫Ÿ√≥åæ—π∏ÿå∑“ß‡æ»À√◊Õ√–¬–‡®√‘≠‡µÁ¡«—¬  à«π

ŒÕ√å‚¡π∑’Ë¡’∫∑∫“∑°√–µÿâπ¢∫«π°“√ √â“ß‡´≈≈åÕ ÿ®‘

‡¡◊ËÕ·√°‡®√‘≠æ—π∏ÿåπ—Èπ ∑’Ë ”§—≠∑’Ë ÿ¥§◊Õ FSH √«¡∑—Èß

ªØ‘°‘√‘¬“√à«¡°—π¢Õß FSH °—∫ LH (Russell et al., 1987)

·≈–°“√À≈—Ëß gonadotrophins ∑’Ë‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‰°à¬à“ß‡¢â“ Ÿà

«—¬‡®√‘≠æ—π∏ÿåπ—Èπ Sharp and Gow (1983) √–∫ÿ«à“ à«π

„À≠à·≈â«‡ªìπ‡æ√“– GnRH neurons ®–µÕ∫ πÕßµàÕ

°“√À—°Àâ“¡¢Õß ‡µÕ√Õ¬¥åŒÕ√å‚¡π®“°Õ—≥±–≈¥≈ß

∑”„ÀâÀ≈—Ëß GnRH ‰¥â‡æ‘Ë¡¢÷Èπ √–¥—∫ŒÕ√å‚¡π

gonadotrophins ®÷ß‡æ‘Ë¡¢÷Èπ ·≈– àßº≈„ÀâÕ—≥±–‡®√‘≠

¢÷Èπ„π∑’Ë ÿ¥ ·≈–¡’À≈—°∞“π∫àß™’È«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫

ŒÕ√å‚¡π gonadotrpohins ∫“ß à«ππ—Èπ‡ªìπÕ‘ √–®“°º≈

À—°Àâ“¡¢Õß ‡µÕ√Õ¬¥åŒÕ√å‚¡πµàÕ GnRH neurons

 ”À√—∫≈—°…≥–°“√‡æ‘Ë¡¢Õß¢π“¥¢ÕßÀßÕπ (Figure 1e)

∑’Ë§àÕπ¢â“ß Õ¥§≈âÕß°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß¢π“¥Õ—≥±–π—Èπ

‡ªìπ°“√∫àß™’È«à“°“√§—¥‡≈◊Õ°æàÕæ—π∏ÿå‚¥¬æ‘®“√≥“®“°¢π“¥

(·≈– ’) ¢ÕßÀßÕπ´÷Ëß —ß‡°µ‡ÀÁπ‰¥âßà“¬®“°¿“¬πÕ°π—Èπ

°ÁÕ“®„Àâ§«“¡∂Ÿ°µâÕß·¡àπ¬”‰¥â„π√–¥—∫Àπ÷Ëß·¡â®–‰¡à

 Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ŒÕ√å‚¡π testo-

sterone „πæ≈“ ¡à“ (Figure 1f) ¡“°π—°°Áµ“¡

®“°º≈°“√«‘‡§√“–Àå√’‡°√´™—Ëπ∑’Ëª√“°Ø«à“ §à“

 ‡ªÕ√å¡“‚µ§√‘µ°—∫§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ¡’§«“¡

 —¡æ—π∏å°—π Ÿß¡“° ‚¥¬¡’§à“ r  Ÿß∂÷ß 0.988 π—Èπ

‡ªìπ°“√¬◊π¬—π«à“°“√§”π«≥À“§à“§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ

∑“ßÕâÕ¡‚¥¬«—¥®“°§à“ ‡ªÕ√å¡“‚µ§√‘µπ—Èπ‡ªìπ«‘∏’°“√∑’Ë

‡™◊ËÕ∂◊Õ‰¥â¥’ ·≈–„Àâ§«“¡·¡àπ¬” Ÿß«‘∏’Àπ÷Ëß´÷Ëß Õ¥§≈âÕß

°—∫ Bakst and Cecil (1997) ·π–π”‰«â§«∫§Ÿà°—∫«‘∏’

colorimetry ·≈– spectrophotometry ∑—Èß¬—ß “¡“√∂

∑”‰¥â –¥«°√«¥‡√Á«°«à“°“√π—∫‡´≈≈åÕ ÿ®‘‚¥¬«‘∏’

hemocytometer count ‚¥¬µ√ß ´÷ËßµâÕß„™â‡«≈“¬“«π“π

°«à“ ·≈–¡’§«“¡º—π·ª√√–À«à“ß§√—Èß¢Õß°“√π—∫ Ÿß°«à“¥â«¬

Õ¬à“ß‰√°Áµ“¡°“√ √â“ß‡ âπ°√“ø¡“µ√∞“π„πµÕπ‡√‘Ë¡

·√°®“°¢âÕ¡Ÿ≈∑’Ë¡’®”π«π¡“°æÕ§«√ ‡ªìπ ‘Ëß®”‡ªìπ

 ”À√—∫§«“¡∂Ÿ°µâÕß∑’Ë®–‡°‘¥¢÷Èπ„π¿“¬À≈—ß Õπ÷Ëß‡ªìπ∑’Ë

πà“ —ß‡°µ«à“§à“ ¡°“√√’‡°√´™—Ëπ¢Õß‡ âπ°√“ø¡“µ√∞“π

∑’Ë‰¥â®“°°≈ÿà¡‰°àæ◊Èπ‡¡◊Õß„π°“√∑¥≈Õßπ’È §àÕπ¢â“ß

·µ°µà“ß®“°§à“¢Õß Bakst and cecil (1997) ∑’Ë‰¥â√“¬ß“π‰«â

´÷Ëß§ß‡ªìπº≈¡“®“°§«“¡·µ°µà“ß¢Õßª√–™“°√ —µ«å

∑¥≈Õß µ≈Õ¥®π√“¬≈–‡Õ’¬¥¢—ÈπµÕπ„π°“√¥”‡π‘πß“π

·µ°µà“ß°—π ¥—ßπ—Èπ°“√ √â“ß°√“ø¡“µ√∞“π‡æ◊ËÕ„™â

 ”À√—∫ª√–™“°√ —µ«å°≈ÿà¡„¥°≈ÿà¡Àπ÷Ëß‚¥¬‡©æ“– ®÷ß

‡ªìπ ‘Ëß®”‡ªìπ‡æ◊ËÕ„Àâ‰¥â§à“∑’Ë∂Ÿ°µâÕß·¡àπ¬”∑’Ë ÿ¥  ”À√—∫

ª√–™“°√ —µ«å°≈ÿà¡π—Èπ Ê

„π¥â“π§ÿ≥¿“æπÈ”‡™◊ÈÕπ—Èπ °“√∑’Ë à«π„À≠à·≈â«

‰°à°≈ÿà¡ NDL °—∫°≈ÿà¡ 15L : 9D ¡’ª√‘¡“µ√πÈ”‡™◊ÈÕ §à“

 ‡ªÕ√å¡“‚µ§√‘µ ·≈–§«“¡‡¢â¡¢âππÈ”‡™◊ÈÕ (Table 2)
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µ≈Õ¥®π§«“¡ “¡“√∂¢ÕßπÈ”‡™◊ÈÕ„π°“√‡¢â“º ¡°—∫‰¢à

(Table 3) „°≈â‡§’¬ß°—π‚¥¬µ≈Õ¥π—Èπ™’È„Àâ‡ÀÁπ«à“°“√

‡≈’È¬ß‰°àæàÕæ—π∏ÿåæ◊Èπ‡¡◊Õß¿“¬„µâ™—Ë«‚¡ß· ß∏√√¡™“µ‘

Õ“®¡’º≈°√–∑∫µàÕ°“√‡√‘Ë¡„ÀâπÈ”‡™◊ÈÕ„πµÕπ·√°‡æ’¬ß

‡≈Á°πâÕ¬‡∑à“π—Èπ µàÕ®“°π—Èπ‰ª·≈â«°Á‰¡à¡’º≈µàÕ

æ—≤π“°“√¢Õß√–∫∫ ◊∫æ—π∏ÿå §ÿ≥¿“æπÈ”‡™◊ÈÕ ·≈–§«“¡

 ¡∫Ÿ√≥åæ—π∏ÿå¢ÕßæàÕ‰°à·µàÕ¬à“ß„¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°“√‡≈’È¬ß¿“¬„µâ™—Ë«‚¡ß· ß 15 ™—Ë«‚¡ß/«—π  ”À√—∫

§«“¡ “¡“√∂¢ÕßπÈ”‡™◊ÈÕ„π°“√‡¢â“º ¡°—∫‰¢à„π°“√

∑¥≈Õßπ’È¡’·π«‚πâ¡≈¥≈ß∑—Èß Ê∑’ËæàÕ‰°à¬—ßÀπÿà¡Õ¬Ÿàπ—Èπ

 à«πÀπ÷ËßÕ“®‡π◊ËÕß¡“®“°„π°“√∑¥≈Õßπ’È„™â«‘∏’°“√

º ¡‡∑’¬¡Õ—µ√“°“√º ¡µ‘¥®÷ß§àÕπ¢â“ßµË”·≈–Õ’° à«π

Àπ÷ËßÕ“®‡ªìπ‡æ√“–Õ“¬ÿ¢Õß·¡à‰°à ‡æ√“–·¡à‰°à∑’Ë„™â‡ªìπ

µ—«∑¥ Õ∫π’È‡¡◊ËÕ‡√‘Ë¡©’¥πÈ”‡™◊ÈÕ„Àâ‡ªìπ§√—Èß·√°°Á¡’Õ“¬ÿ

ª√–¡“≥ 15 ‡¥◊Õπ·≈â« ´÷Ëß·¡à‰°à‡¡◊ËÕ¡’Õ“¬ÿ¡“°¢÷Èπ¡’

·π«‚πâ¡„Àâ§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå≈¥≈ß (Brillard, 1993)
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