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1
Fig.1 Transverse parafin section of the FL
*tm). 26 5 iaf ; La ; Lps ; LFL,
sm, s mlf; s MFL, smE, ; Ro ; RDV, ;s RSVII, ;
B,

Number above the left of each transverse section indicates (*m) from rostral to caudal. 2G, secondary gustatory tract; iaf, intemal arcuate fibers; La anterior lat-
eral line lobe; Lp, posterior lateral line lobe; LFL, hteral facial lobe; m, molecular lyer of the poserior lateral line lobe; mlf, medial bngiudinal fasciculus;

MFL, medial facial lobe; Re medullary reticular area; RDV, descending trigeminal nerve; RSVII, sensory oot of facial nerve; B back

2 Dl
Fig. 2 Photomicrographs of brain sections of southern catfish shoving dil-labeled facial fibers projecting to the facial bobe
A. ; B.
; C.
(A) transverse section of the right side of FL shows the projection of the dil-labeled mandibular branch in the FI; (B, C)

transverse sections of the left side of FL show the projection of the dil-labeled maxillary or the two branches in the FL
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Fig.3  Ccomparisons of the relative simulatory effectiveness of 6 amino acids and quinine hydrodhloride recorded from the maxillaly branch and mandibular branch
10 3> mol/ L Lrala . ; tou
All responses are standardized to the responses to 107> mol/ L alanine. Bars indicate sandard deviation; tou equals the response to control water injected

into a continuous flow of water bathing the taste receptive fields
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Fig.4 Redprocal avss adgptation studies indicae the presence of relatively independent receptor mechanisms for abnine and aignine for the mandibular (A) and maxillry (B)
a 10 mol/ L Irala JSmin (\\DLrala s Ir arg . L-ala » 10min
(\\DIzala « b 10 3mol/ L T-arg s5min C\\ ) Lrarg , Ir ala
L-arg s 10min (\\DIrag . CON . 30s

a; continuous presentation of 10 > mol/ I I-aknine to taste buds on the internal and extemal surface of the lower lip region eliminates subsequent respomses to
alanine ( \\ indicate the recording graphs sekected from Smin later), whereas the responses to argnine are maintained. Following the cessation (off) of the
adapting stimulus, L-aknine and resumption of water flow over the taste receptive fields of the lower lip( \\ indicate the recording graphs selected from 10min
later), responses to both alanine and arginine are evident; b: adaptation of taste budson the upper lip and the adjacent skin to [rargnine eliminates the taste re-
sponses to itself, but not to L-alanine. Upon termination (off) of the adapting solution, L-argnine the responses to argnine and alanine are evident. CON indi-
cates the @ntrol responses and consists of aliquots of the adapting simulus delivered into a continuous flow of the same solution bathing the taste receptive

region. The time bar means 30 second
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Fig. 5 Localizations of taste and tactile neurons in the facial lobe and their topographical relation
A /B 38 ; G ; D abeudied g
Q0 25 mm, , . :R, L, 5 TeLs ; TeO, ; Ch, ; FL,
3 VL, ;S 3 max, smand

A: dorsal view of the southern catfish brain; B: dorsal view of the left facial lobe with 38 inserted electrode points performed in one fish; C: digtribution of

each receptive field of the two nerve branches in the left facial bbe; D. sagittal sections of the left facial lobe at a b, ¢sd, e f and g kvels; these levels are

at interval of 0. 25 mm. small light points show tactile sensitive areas in the bbe and big thick points indicate the taste areas which showed activities evoked hy

10 3 mol/L 6 anino acids and quinine hydrochloride. Abbreviations: R, rosral; L, hteral; Tel, telencephalon; TeO, optic tectum; Chs cerebellum; FL, facial
lobe; VL, vagal lobe; S, medulla spinalis; max maxillary branchy mand, mandibulbr branch
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Fig. 6 The synchronous responses of two branches and 2 sites as the 6, 361dot in b and f levels in the facial lobe b chemical solutions in the facial bhe
10 3mo/L 6
The peripheral tase responses (indicated by arrows), the electrode positions inseited into the facial lobe (black dots as 6, 31 dot)s and the neural resporses to
chamical stimulation were shown. The number above the resporse drawing the depth (mm) of recording sites, respectively. The taste stimuli were 10 >mol/ 1.6
amino acids and quinine hydrochloride. Teft pictures are the taste responses to 6 amino acids and quinine hydrochloride from the maxillary and mandbular

branch; right pictures are the taste responses in the maxillary and mandibular branch projection region of the FL
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COMPARING RESEARCH ON THE TASTE RESPONSES OF TWO FACIAL NERVE
BRANCH S SENSORY DOMAINS AND CENTRAL PROJECTIONS OF SOUTHERN CATFISH

ZHAO Lei, ZHANG Peng, [ONG Tian-Cheng and ZHOU Wen-Liang
(School of Li Sdences, Sun Yat-sen University, Guangzhou  510275)

Abstract. Taste and tactile fibers in the fadal newe of southern catfish (Silurus soldatovi meridionalis Chen ) innervate extroral
taste buds teminate somatotopically in the facial lobe (FL)-a medullary structure crudal for gustatory-mediated food search.The
present study is perfommed to detemine the taste responses of peripheral innewated regions and central receptive domains in the
facial lobe of maxillary ramus (max) and mandibular ramus (mand ) (primaty facial nerve branches) when their skin sensory do-
mains were stimulated by 6 amino acids and quinine hydrochlonde.Dye mdng, electrophysiology and histology were used in this
study . Facial lobe is divided into two lobules; the big one that occupies (7313)% and the small one that occupies (58 +4) %3.
The max innervates upper lip and maxillary baibels but the perpheral imnervated regions of the mand are the lower lip and
mandibular barbel. The former ends in the back portion of big lobule, whereas the latter temminates both in dorsal-internal and also
in the ventral-internal portion of the small lobule. In the pwjection regions of the two branches, there are three types of neuwns.
Among the 6 testing amino acids (I-alanine, L-arginine, L-histidine, L-glydn, L-methionine and I-lysine) and quinine hydrochlo-
ride, the most stimulatory for two newe branches are L-alanine and L-awginine. The response of max is more sensitive and the
number of the amino acid receptors in the extemal innervated skin suiface of the max is much more.And the reciprocal cross-
adaptation experiments with L-arginine and L-alanine show the insensitivity and adaptation. Through synchronous recording of
branches and projection egions, it is found that the taste neuons are distributed generally in the more dosal regions of the tactile
sensitive areas and respond with the highest frequency and boadest amplitude to L-argnine, L-alanine in max receptive egions or
to quinine hydrochloride and histidine in mand receptive regions in FL.The present study reveals that the FLs of the southem cat-

fish are organized in a somatotopic manner.

Key words: Southern catfish (Siluwrus soldatovi meidionalis Chen); Facial lobe and facial nerve; Taste response; Evoking dis-
charge; Dye racing



