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Histological observation and preliminary analysis of gonad development in
spotted knifejaw ( Oplegnathus punctatus)

ZHAO Yuzhu'?, CHEN Zhangfan'®, MA Teng'?, LI Ming'?, WU Yaolei'?, WANG Qingbin®,
CHEN Songlin'~*

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, ,Laboratory for Marine Fisheries Science and
Food Production Process, (Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, Shandong,
China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 3. Shandong Key
Laboratory of Marine Fisheries Biotechnology and Genetic Breeding, Qingdao 266071, Shandong, China; 4 . Ming Bo Aquatic
Co. Lid. , Laizhou, Yantai 261400 ,Shandong ,China)

Abstract: To study the gonad development of spotted knifejaw ( Oplegnathus punctatus) , this study focuses
on the development and differentiation process of spotted knifejaw gonads with histological methods. The
results showed that O. punctatus is a differentiated gonochorist. Its spermary is lobular in the structure. Its
development can be divided into six stages. Under the culture at 24 —26 °C, the full length of fish 120 days
after hatch ranged from 56. 1 to 64. 5 mm, and spermaduct formed, indicating the beginning of testis
differentiation. Seminal lobule formed 180 days after hatch, indicating the accomplishment of anatomical
differentiation of testis. Meanwhile, the appearance of primary spermatocyte indicated the beginning of
cytological differentiation of testis. The development of female gonads can be divided into six stages. Under
the culture at 24 — 26 °C, the full length of fish 90 days after hatch ranged from 30.4 to 49.5 mm, and
clusters of oocytes appeared, indicating the beginning of anatomical differentiation of ovary. Ovarian cavity
was observed in presumptive ovary 150 days after hatch. The appearance of primary oocyte 180 days after
hatch indicated the beginning of cytological differentiation of ovary. This study showed that the anatomical
differentiation timing of ovary was earlier than that of testis in O. punctatus; while the cytological
differentiation of ovary and testis was synchronized.

Key words: Oplegnathus punctatus ; histology; gonadal differentiation; gonad development
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Plate I Development of testis of the spotted knifejaw
1. 30dph JFUAPERR , 7R UG AEFHANME (PGC) 5 2.90 dph, I WIKRESHE, 7RKE R4 (SG) 5 3. 120 dph, 7R firAE 5 J54E (ED) 5 4. 180 dph, 1l
JPRESE , 7KE /N (SL) FIRI SR BRI (PSC) FE A5 5.210 dph, MUUPRSL; 6. IVIPREL; 7. VIUPRTSL; 8. VIUTRTSE.
1. 30 dph the original gonad, showing the original germ cells (PGC) ; 2.90 dph stage I testis, showing the spermatocyte (SG) ; 3. 120 dph,
showing the efferent duct (ED); 4. 180 dph, showing the formation of the seminal lobule (SL) and primary spermatocyte ( PSC); 5.
210dph, stage Ill testis; 6. stage IV testis; 7. stage V testis; 8. stage VI testis.
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Platell Development of ovary of the spotted knifejaw

1.60 dph, FLIABHIL; 2.90 dph, 7RG ELAML(OG) 5 3. 150 dph, 7R B ELRE (OC) TFARTE A; 4. 180 dph, 7 I I B2 AL (PN) TR I
LJE IR BRI ; 5. 240 dph R BREERE R B S0 6. ILMINEL; 55 I AHOP 40 (ML) 5 7. %5 MUPAHGR BR 40 (ML) , =% 4=
(Nu); 8. SEILII ARG B0 ; 9. 56 MIHAH BN R A /G H5 10, 2 2P RS v OSE IV I AHBI B- 40 05 11, 3 % B SR i iy 58 IV A A 0
BR2M; 12. 55 VARG B0 ; 13, VOBBREL . PGC. JRURASEANM; SC. K IRANML; PSC. HIZURE BR40AE ; SL. K5/ ED. firks
JAE; OG. BRJGUAHAE ; PN. BIZLBP L4 ; OC. BUSLAE; ST M40 ; SPRE T5 N. 40t Nu. #1205 ZR. UM YV. IEIRHAE;
YG. G BRI,

1. 60 dph, early ovaries; 2. 90 dph, showing oogonia (OG) ; 3. 150 dph, showing the onset of ovarian cavity (OC) formation; 4. 180
dph, showing the formation of early perinucleolus stage oocytes (PN) as well as the developing ovarian cavity; 5. 240 dph, showing the
complete formation of ovarian cavity; 6. stage Il ovary, showing the oocytes in Il stage (M1l ) ; 7. The oocytes in Il stage (M1l ), showing
nucleolus (Nu) ; 8. The middle phase of oocytes in Il stage; 9. The telophase of oocytes in Il stage; 10. oocytes in IV stage in a 2.5y
female; 11. oocytes in IV stage in a 3y female; 12. The oocytes in V stage; 13. stage VI ovary. PGC. primordial germ cell; SG.
spermatogonium ; PSC. primary spermatocyte ; SL. seminal lobule; ED. efferent duct; OG. oogonium; PN. early perinucleolus stage oocytes;

OC. ovarian cavity; ST. spermatids; SP. spermatozoa; N. nucleus; Nu. nucleoli; ZR. zona radiata; YV. follicle cells; YG. yolk granule.
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