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Shrimp has efficient non-specific defense mechanisms based on activities of the hemocytes against
pathogens. Up to now, it has been known that one of the non-specific immune reactions is related
to mutual association among types of hemocyte, granular cell, semi-granular cell, and hyaline cell.
In this study, we tried to know the effectiveness of feed-additives such as 5-aminolevulinic acid
(ALA), chitosan, and hot-water extract of herb on immunity of shrimp (Penaeus chinensis) by hemocytic
observation and SDS-PAGE analysis. Finally, we suggest a principle of the examination system for ef-

fects of various feed-additives.
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Table 1. State of the external health on the test groups.

Test  General-feed ALA Chitosan Hot-water
extract of herbal

Bod
. y + +++ ++ +++
Intensity
Response + ++ + ++

+: normal, ++: good, +++ : best
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3y ¥y AREE ARG 23, Table 194 2e A
A 27 YuhAtE Fol79t st ALA, 71EA
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3}7] 93} Kondo 59 #H[5]e] uwla} 5,000 rpm o 2 587t
QARAE T =39 medium 1997 83 o}, Giemsa
§d0g galsto] Fat@n g FolA BAsUh WA he-
mocyte?] Fo YojHE AAHoFE HF 3~35x10°
CFU/ml A& 9 §AI5 58 B QAT hemocyte 4o
o] T3¢ (hyaline), ¥+ 3 (semi-granular), 2} (granular)
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X 46%E st FaY AEE 38%0A 54%2 Z7}H3d
= 299 $ w37 242 T 39, dv ARE
Roj 4279 sl hemocytes] $& A9 fAH
&, 249 glo] 2y A xS} Wy AEe 10%018 S71e
Ak BAY AEE 238 10% o] Zadoe A2 gt
" 2745 Jehd o]de Ba3ld] dE Z2HE A edets
Al £ 4 5’°ﬂf‘i A& ALAS 71E 283 ghekA)
ALE I A 3 HAFE FRAEAZA Y
< Uede Ao7Ie st
3t zF A8 To] Aol & &QlEy] 918 WU L2 hemo-
lymph ] ©@¥idel wW3s #lsly] ¥ SDS-poly-
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Fig. 1. Observation of the hemocytes in each test group by
Giemsa-stain. (A) General-feed, (B) ALA-additive, (C)
Chitosan-additive, (D) Hot-water extract of herbal-
additive.
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Fig. 2. Protein patterns of hemolymph in each test group by
SDS-PAGE. (A) General-feed, (B) ALA-additive, (C)
Chitosan-additive, (D) Hot-water extract of herb-
al-additive



Fig. 3. Culture of Vibrio sp. on TCBS agar plate from the test-
ed shrimps. (A) General-feed, (B) ALA-additive, (C)
Chitosan-additive, (D) Hot-water extract of herbal-add-
itive.
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