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Conjoined twins have occasionally been reported in different fish species,

including trout, catfish, guppy, tilapia, and so on under natural conditions

(Fjelldal et al., 2016). As for medaka (Oryzias latipes), there is only one case

report so far, which showed two fries were connected to the same yolk

sac (Aghaallaei, Takagi, Boehm, & Bajoghli, 2009). Here, we found another

case of conjoined twins in medaka fish and its embryonic development

was carefully observed.

The protocol for fish breeding and culture were followed in our

previous study (Li et al., 2008) and described in Supporting Information.

The formation of two separate bodies was observed at 2 days post

fertilization (dpf). Two separated bodies developed on the same yolk sac

were clearly visible at 5 dpf, where one of the caudal fins was folded

(Figure 1a). Two independent heartbeat and simultaneous movements of

two bodies were observed during that period (Video S1).

Unlike normally fertilized eggs from the same batch hatched out

between 9 and 11dpf, the conjoined‐twin embryo did not hatch out

during this period, and the development of two bodies was significantly

imbalanced. In spite of this, the heartbeat, hemokinesis along with the

activity of pectoral fins were clearly observed, which seemed to be

normal (Video S2). At 11 dpf, the pigmentation abnormality on one

embryonic body was observed, while head edema was observed on the

other (Figure 1a). During the next couple of days after 11 dpf, the

conjoined twins continued to develop, and more malformations were

visually formed, which included exophthalmia, increased head, gallbladder

edema, and pigmentation abnormality. In addition, the volume of oil

droplet kept decreasing and disappeared after 21 dpf (Figure 1a).

The conjoined‐twin embryo began to hatch at 26 dpf with the

larger twin’s body sticking out the chorion first (Figure 1b). The

heartbeat, activities of mouth and pectoral fins of the larger twin

were clearly observed, while no activity of the smaller twin was

found. Instead, some bacteria were found in the yolk sac near the

smaller twin (Video S3). This indicated the death of the smaller one

and the consequent necrosis of its inner organs. Unfortunately, the

heartbeat of the larger twin stopped around 6 hr after hatching.

Histological sections of the conjoined twins revealed some major

organs of the twins, including eye, gill, kidney, and intestine tissues

(Figure 1c). The deformities in the conjoined‐twin embryo and the

final failure in their surviving could be induced by exogenous or

endogenous stresses, like the bacterial contamination in the culture

water, lacking of enough nutrition to support the normal develop-

ment of twins.

In conclusion, we found a conjoined‐twin embryo in medaka

fish, which rarely happened under natural conditions. Unusually

delayed embryogenesis of over 20 days was observed, and

multiple deformities were formed in this conjoined‐twin embryo.

The study of conjoined‐twin cases in fish is important for

exploring the early development of lives, and it is worthy of

further research.
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embryo” at 26 dpf (b), and histological
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kidney; od, oil droplet; pa, pigmentation
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