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Summary

This study was carried out to investigate the histological changes after the infection of nuclear

and cytoplasmic polyhedrosis viruses(NPV, CPV) and the resistance to the viruses in various

varieties of the silkworm fed on artificial diet.

The results obtained were as follows; Among four varieties of silkworm tested, Jam 107 X Jam

108 was more resistant than the other varieties tested and Jam 119x Jam 120 was the most resistant

to CPV.

In case of peroral infection with NPV, Jam 107 Jam 108 showed lower mortality than the

remained varieties in low concentration (10*/ml). However, all varieties showed high mortality as

the concentration of viruses was increased.

With infection of CPV, the varieties showed high mortality at the concentration of 107 and 108/

ml, while Jam 119 x Jam 120 showed the lowest mortality at virus concentration of 10*/ml.

The fat bodies, epidermal cells and tracheal epithelial cells showed high susceptibility to NPV to
break the cells completely and liberate the debris to the body cavity.

The CPV infected only the cylindrical cells of mid-gut and formed polyhedrons. In some cells,

CPV was liberated to gastral cavity.

In the electrophoretic pattern of hemolymph protein of silkworm larvae infected with NPV, bands

were dimmed and disappeared as symptom aggravated after infection.

Electrophoretic pattern of hemolymph proteins of silkworm larvae infected with CPV showed no

numerical difference at the later stage of infection, and one or two bands was observed along with

Jowering the concentrations.
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Fig. 1. Dose-mortality responses (probit) of NPV
to 3rd instar larvae.
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Table 1. The percent mortality of NPV to 3rd instar larvae.

<; COIlC. Of %/1}‘?5 B ~ T
. 0.7 %x10% 0.7x10° | 0.7x108 0.7 %107 0.7x108 LDso
Silkworm variety e |
Jam 107 % Jam 108 [ 3.3 16.7 43.3 68. 4 88.4 2.4 %108
Jam 108 Jam 107 ; 11.7 21.7 45.0 68. 4 90.0 2.1x108
Jam 119% Jam 120 13. 4% 25. 0% 45.0 71.7 91.7 1.9x10°
Jam 120 % Jam 119 ‘ 13.4* 28. 4% 46.7 70.0 93.3 1.7x10°

. significant at 5% level.

Table 2. Statistical analysis of mortality in 4 silk-
worm varieties and 5 concentrations after
NPV inoculation to 1st day of Srd instar.

" Factor d.f 1 ss | m s } F
Mam block
Replicates 1 13. 69 13.69 4.32
Variety 3 234.43]  78.14]  24.65*
Error(A) 3 9.52 3. 17
Sub block ‘
Treatment 4] 34,811. 11! 8, 702. 78 1686. 59%*
VT 12 97.31 811 1.57
Error(B) 16 82. 58; 5.16
Total | 391 35, 248. 64/ |
swmﬁcant at 5% level.

*# : gignificant at 1% level
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Table 3. The percent mortality of CPV to 3rd instar larvae.

T ;\7(50nc of virus
) T 0.7 %104 0.7 x10° 0.7 <108 0.7 x107 0.7x108 LD

Silkworm variety T
Jam 107 x Jam 108 10. 0% 26. 7% 40.0 ! 65.0 88.4 3.0x108
Jam 108 x Jam 107 11. 4* 28. 4% 41.7 ‘ 65.0 86.7 2.9x108
Jam 119x Jam 120 5.0 21.4 36.7 | 66. 7 85.0 3.5x10°
Jam 120% Jam 119 8. 4* 25.0 38.4 | 65.0 88. 4 3.4 10°
* ! significant at 5% level. .

Table 4. Statistical analysis of mortality in 4 silk- R 9.

worm varieties and 5 concentrations after
CPV inoculation to 1st day of 3rd instar.

Factor | df | S.S MS | F
Main block
Replicates 1 9. 60 9. 60 3.54
Variety 3 78. 46 26. 15| 9. 65%
Error(A) 3J 8. 14 2.71
Sub block
Treatment 4] 31, 364. 89| 7, 841. 22 2, 074. 40**
VT 12 66. 10 5.51 1. 46
Error(B) 16 60. 50 3.78
Total 39) 31,587. 69

* I significant at 5% level.
**  significant at 1% level.
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Fig. 2. Dose-mortality response (probit) of CPV
to 3rd instar larvae.
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Fig. 3. Small polyhedra are observed in fat body
on the 3rd day after NPV inoculation,
sp : small polyhedra



Fig. 4. Nuclel of fat bodies are enlarged by maturlty
of polyhedra on the 4th day after NPV
inoculation.
en : enlarged nucleus, mp : mature polyhedra

Fig. 5. Mature polyhedra are seen in the tracheal
epithelial cell on the 6th day after NPV
noculation. mp . mature polyhedra

F1 6. ‘Mature polyhedra are observed in bt.he fat
body (mpf) and epidermis cell (mpe) on the
6th day after NPV inoculation.
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Fig. 7. Fat body (fb) and epidermis cell (ec)
are breaking on the 7th day after NPV
inoculation.
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Fig. 8. Broken fat tody and epidermis cell are
liberated to the body cavity on the &, 9th
day after NPV inoculation.
lp : liberated polyhedra.

I;“ig. ‘9.” The shape of vmgueithelium on the 2nd
day after CPV inoculation. cr : cromatin
Aol MRS ) Bk A MK G

= BRARA AA 3 gy Ao (Fig. 7) #
%€ ERel = EEMe BEES sERs migE



4. NPV ®sRe @7 MAROWS |Ek
Bi%

48 R BaEd NPVE RolEEd # KRAK
NE BRI KB #gEAE #bE: B&d #31
sAERel ERT dflon BEEH 1~284d T HBE
IRAES b dldlet, B 3HA FHE BBHE
7} & bandsz} %Zd)%h e a A 6, 7HE = %
& bandsr} 4 A 3wl d) & g (Fig. 11).

ol & WEAM(1968) 9] #E} —Hete Mo 5
3 R 6~THfEo] W bandsrh WkEE AL WE
HEHEY AR PLES RIERC E4as s

" : 7 W el ohilst Bitsch
Fig. 10 1;:’; j:’yapa‘"’ft‘;fr ’gpvg“ltnjf;{:zl;ﬁm on the 5. CPV BAmRS S5 MASAE BA KBS

mp : mature polyhedra. FE mEN= CPVE Hld & 1~7RAZR K
EEHE #EE AAEY S B ERE didd
A Bldhoz HEEstA Ho(Fig. 8). &% bl A (Fig. 12). =3}, ®BE Iatel % 6,7HHHIA

G FAL CPVE Bwiid £ Bhe i % bande| Bfyel BMbE 19l o x| FwalR 1~3
Hol rharll B8} 7] dafrsbe] (Fig. 9), W&ot itk o] bandZ #WEEF 4+ Qgl=d ol: CPVs wipE
= o] wat microvilli EE A HER LMY PR T%’j!ﬂﬂ ool vk A2, BEESES AR HOoEd
A @ik HEENE 280 S8 KEEs — Il el © HEE W AR R%] Aol & ¥
W OMREL Tk s #iRde (Fig. 10). ] A97D 9 WERYH CPV BRES SHEM
v -
r

Fig. 11. Acrylamide gel electrophoretic pattern of hemolymph proteins from control and diseased
larvae on 1st, 2nd, 3rd, 4th, 5th, 6th and 7th day after NPV inoculation of 1st day of

3rd instar. A: Jam 107 xJam 108, B: Jam 108x Jam 107, C: Jam 119% Jam 120, D;
Jam 120X Jam 119,



Fig. 12. Acrylamide gel electrophoretic pattern of hemolymph proteins from control and diseased
larvae on 1st, 2nd, 3rd, 4th, 5th, 6th and 7th day after CPV inoculation of 1st day

of 3rd instar. A: Jam 107 % Jam 108,
D: Jam 120 Jam 119.
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