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Studies on the Applicability of Lactose, Casein, and Urea for the
Silkworm Rearing Industry as the Useful Vehicles in a Series of
Attempts to find Some Therapeutic Agents that can be administered

orally for treating Silkworm Diseases

Jang Nag Lee

(College of Agriculture, Seoul National University)

Summary

For developing the therapeutic agents to be administered orally for treating certain silkworm diseases
and applying them to clinical conditions, vehicles suitable for the agents are needed.

The author presumed that Lactose, Casein, and Urea, respectively, have an effectiveness as the vehicle.
A series of experiments were carried out on these substances for confirming the applicability of the vehicles
at the silkworm rearing house of the College of Agriculture, at Seoul National University during the spring
silkworm rearing season of 1974 and the spring and autumn seasons of 1975.

The author recognized, Lactose, Casein, and Urea, when put on the mulberry leaves in a powdered
form, are eaten along with the leaves by silkworm. Thus, the systemic administration of them to silk-
worms are possible. The author administered these individual substances orally to silkworm larvae in doses
of 10mg., 30mg., 50mg., and 100mg. per gram of the body weight of the silkworm larvae at intervals of
once a day, once every two days, and once every three days for 15 days. This was carried out from the
first day of the fourth instar to just before mounting. The influences of these substances on the growth
of silkworm larvae and the cocoons made by the larvae were observed.

The author found out after completing the experiment that Lactose had no effect on growth and cocoon
formation. This was observed in all cases. Casein inhibited the growth of silkworms except in the case of
administered doses of once every third day in which the growth and the cocoons were normal but the
administration of the agent brought considerably large numbers of abnormal cocoons in every case. Urea
inhibited both the growth and the formation of the cocoons in most cases.

For the confirmation of the clinical effectiveness as the vehicles for some therapeutic agents, the three
substances, Lactose, Casein, and Urea, will be investigated more closely for the mixing amounts needed

and other pertinent data.
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Table I. Efiects of Lactose, Casein and Urea on the Growth of Silkworm Larvae and Their
Cocoons (Spring Season in 1974)
Variety : Jam 103 < Jam 104

Duration of administration : the 2nd day of 4th instar to the time just before mounting; 15 days
No. of larvae observed at each treatment : 60 larvae (3 replications of a group of 20 larvae)

Larval conditions .
g gy (expressed by av. body wt. of each at %fé:;ﬁ)lrtlscgéldltlinst tment of 60 1

® & | & | the time of observation) each treatment o arvae)
s | % |zlERirisizirifiEEE ¥ (5T i7 |55% 27 | 7
(3 s T — :“;—r - o — o+ ._" - . . .

S om |3 8BS BN ReE " el Bo | E2o | 2. [B8<| 3o | Se

@' o8 | 2 =~& ;;."CRMV:/\% MBS o & ~9 =] a 4
Ing [ ] * jan— 52 o Bt S = 0 50 o5 g 4 S = o
= “ O Zoo @ s =m0 5 =8 ® Smw 8 =R - =g 2
o - 285 @] D7 m o g 8 o v = » o =
o, g S _am s o Suenl 9 3 O D ( -5 0 =
= rRET Ex 28l &8 7 le gl % i &R G °
(U) 0.72zm 0.88gm| 2.04gm| 4.03gm| — 60 | 1.o4gm 20,022 — | —
10mg|/(D) 0.81 - 0.92 | 2.18 | 4.28 — 60 | 1.9 | 207 | - —_
(T) 072 ' 0.8 | 2,10 | 4.22 1 58 | 1.92 ' 20.5 I
(U] 0.78  0.90 210 | 4.10 1 59 | 1o1 | 208 | — | —
30 (D)} 0.77 | 0.90 2.08 . 3.98 1 59 | 1.91 | 20.9 — —
Lactose (T) 0.76 1 0.90 211 4.14 — 58 | 1.83 | 21.2 2 —
(W] 071 | 0.8 1.96 | 3.91 1 58 | 1.o0 205 | 1 —
50 (D) 0.76 | 0.90 2.04 | 4.15 — 60 | 1.90 20.8 | — -
(T)] 0.8 | 0.92 = 215 | 4.07 1| s8 | L84 21| 1, —
()| 0.74 | o088 1.8 | 3.52 — 59 | 1.80 . 20.4 | 1| —
100 {(D)| 0.73 0.8 1.95 | 3.92 2 58 | 1.85 20.8 = — ’ -
(T)] 0.75 . 0.89 , 1.9 | 3.86 - 59 | 190 211 1| -
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\ ] 0.70  0.87 ’ 1.99 | 4.02 ] — 58 | 1.94 ] 20.4 — ] 1
| 10 (D) 072 0.8 | 202 ; 412 | — 55 | 1.97 | 20.6 3 1
1 !(T) 0.71 0.87 | 2.01 | 4.15 1 2 55 | 2.10 l 20.5 3 ' —
(o] 071 083 195 393 — 60 | 1.90 : 20.9 — -
| 30 {(D)| 0.69 0.8  1.97 4.16 — 54 | 1.97  20.7 — 3
‘ ((T)] 0.73 | 0.87 ;, 2.04 4.11 — 60 | 1.93 | 20.7 — —
Casein | .
$ (| 0.7z 087 | 1.95 | 4.12 1 56 | 1.96 | 21.1 1 } 1
i 50 (D) 0.75 0.85  1.90 | 4.02 — 58 | 1.92 | 20.7 2 =
' (T)] 0.74 . 0.85 | 1.96 ) 4.23 1 56 | 1.90 | 20.7 1| 1
() 0.7 0.89  1.97  4.18 — 58 | 1.88 = 20.9 -
.+ 100 (D)% 0.78 0.8 1.8  4.05 — 56 | 1.91 | 20.8 1
(T), 0.70  0.84 ' 1.95 = 4.00 1 59 | 191 | 20.7 [— —
(U 0.76 | 0.85 | 1.83  3.63 2 58 | 1.75  21.2 -~ -
10 (D) 0.77 | 0.85 | 1.91  4.02 2 58 | 1.82  20.7 — —
(T)| 0.75 | 0.87 | 1.98  3.98 2 58 | 1.84  21.7 - —
| o071 | 082 | 179 | 3.3 1 58 | 1.65 | 21.0 1 -
30 {(D)| 0.73 | 0.85 | 1.85 | 3.72 | — | 57 | 181 | 20.7 1 1
Urea (T)| 0.76 | 0.89 | 1.96 | 3.96 — 59 | 1.83 | 20.7 1 =
i(U){ 0.69 0.8 1.60 2.94 | s6 | 151 | 209, 1, —
50 (D) 0.72 0.8 1.76  3.51 59 | 1.70 | 20.5 — —~
\(T)E 0.7 | 0.88 | 1.9  3.90 59 | 1.79 ‘ 207 | — ~
(U)| 0.67 | 0.68 | 124 | 2.28 29 31 | 1.50 ; 18.7 — -
100 |(D)| 0.70 | 0.80 : 1.72 | 3.49 3 57 | 1.74 | 20.9 — —
(T)| 0.80 | 0.89 | 1.94 | 3.78 — 58 | 1.82 | 20.5 2 . =
Not ‘ I II
Controls jmedi- | — | 0.78 0.90 2.04 4.15 1 59 1.90 ( 21.0 — —
cated '

* (U) (once every day); (D)

(once every other day); (T) (once every third day).

Table 1I. Efiects of Lactose, Casein and Urea on the Growth of Silkworm Larvae and Their

Variety: Hansaeng 1XxHansaeng 2
Duration of administration : the 2nd day of 5th instar to the time just before mounting; 6 days
No. of larvae observed at each treatment : 60 larvae (3 replications of a group of 20 larvae)

Cocoons (Spring Season in 1975)

i Larval conditions

w o oo Cocoon conditions
(] i - v
e 5 s | & ' (expressed by av. body wt. of . e
£ 2 2 | £ | cach at the time of observation) (results of each treatment of 60 larvae)
= o) = GRS (C D SO 5Oy v -~ [=) FEES =z A
Fol s | ®IEETEERFESERES ¢ |RET| g7 |07 3E | g®
S |om |3 ECELETESZ Rl 2o aEe | T (B8%| 2. | Eo
@ €8 2 “EoSRaeEas| 2 g £ 8 | =85 | g~ @,
=y &o *, oF ’ =Rl =8 S 259 o g 29 S .. 2
3 [ i‘geﬁ D O = e ] amﬁ ::'_‘ » 2 u: g‘
& |2 o ol Tgel | Y88 B4 Z5 (| & <
: ] % o5 & B <5 2 s a 52 | =% s
SOmg‘(U)i‘ 1.47gm 4.36gm| 5.20gm 1 52 | 2.36gm 21.7% 5 1
(D) 1.46  4.20 | 5.29 — 51 | 2.48 ' 22.2 7 1
Female | Lactose I f
(U)! 1.49 438 | 5.34 4 46 | 2.38 | 23.3 6 2
(D) 1.48 . 4.53 5.53 2 57 2.52 t 23.8 1 =
gl P LY
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Female | Casein 50 |(U) 1.55 | 4.41 | 5.46 6 29 254|200 15 4
| (D) 1.45 4.03 5.27 3 54 : 2.39 l 23.2 3 —
Urea 50 i(U) 1.44 3.69 4.47 3 52 ’ 2.31 ! 22.8 5 ' —
(D) 1.38 | 3.94 | 5.05 5 35 | 2.36 | 23.5 18 | 1
Not |
Controls jmedi- | — 1.44 4.12 5.32 4 52 ’ 2.54 22.5 4 —
B icated ! S
50 (UJ| 1.29 | 3.79 | 4.60 6 49 [ 2.18 | 25.4 5 —
1
(D3, 1927 3.79 4.58 2 45 2.06 26.1 3 4
Lactose — : : '
100 ;(U} 1.29 3.16 4.40 5 50 | 1.95 25.7 — 3
(D) 118 | 3.73 | 4.61 2 53 , 2,02 | 24.2 5 1
Male |casein 50 (Ul 128 | 3.72 | 4.60 6 32 | 2.05 24.8 16 3
(D ,{ 1.24 3.75 4.54 4 43 ‘ 2.06 25.6 12 I 1
Urea 50 (U, 1.29 3.30 4.17 3 51 1.90 . 25.7 6 —
] (D} 1.23 3.42 4.37 4 43 1.95 i 25.5 13 —
Not
Controlsmedi- — 1.26 3.75 4.65 3 46 2.05 25.7 9 1
| 'cated -
* (U) (once every dav): (D) (once every other day).
Table HI. Effects of Lactose, Casein and Urea on the Growth of Silkworm Larvae and Their
Cocoons (Autumn Season in 1975)
Variety : Gyeong-Chu % Yuen-Il
Duration of administration : the 1st day of 5th instar to the time just before mounting; 7 days
No. of larvae observed at each treatment : 60 larvae (3 replications of a group of 20 larvae)
Larval conditions .
wn o g o Cocoon conditions
o 5 S & (expressed by av. body wt. of
g g £ 2 each at the time of observation) (results of each treatment of 60 larvae)
= 5 S o NSRSREEED o S 28 & gz
| % FITEERDESELEE |8gE £7 |RRE) RE | £F
S | om 2 ZRglR_ReRTNE o (852 =z. |B88w | 8o | 8o
5 188 5 E_ENEL[SERE 2 g8’ £S | T8R4 g | @
o o * 5%_l 2% S| B 288 9.8 28 SRy a.
o = —~e 3 ok P » Q_S o = 7 g
= ez &g sgly g Bs | BRE| 2 &
: @ G 5 < o S5 2 £5 . =9 =% i o
somg (U) 0 90gm| 2.48gm| 4.77gm| 3 51 | 1.74gm| 21.0% 2 2
(D> 0.8 ‘ 2.49 3.54 ] 1 48 1.92 20.8 5 3
Lactose
00 |(UY 0.8% 257 | 3.30 2 51 i 1.79  20.5 5 1
(D, 0.8 2.52 3.55 3 52 i 1.68 20.6 5 —
Female |cpsein | 50 U 0.8 | 2.36 | 3.31 5 33 1.67 | 20.2 18 2
(D) 0.84 |. 2.4 3.58 11 31 1.79 20.7 16 1
Urea 50 {U) 0.8 2.14 2.83 10 37 1.69 19.8 11 1 1
<D>; 0.86 2.21 3.41 4 32 1.76 20.0 18 ] 3
Not !
Controls jmedi- | — { 0.86 2.42 3.49 3 39 1.81 20.8 10 4
cated -
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5o (U] 0.76 | 220 | 3.22 1 55 | 1.61 | 20.8 2 1
(D)] 0.75 | 2.15 | 3.46 — 57 | 1.79 . 21.1 1 1
Lactose T -
00 (U] 0.75 ’ 2.16 | 3.22 1 51 | 1.61 | 212 6 ‘ 1
(D) 0.75 | 214 3.13 4 49 | 1.57 . 2.1 7| -
Male 5 ’ e
Casein | 50 [(U) 0.5 222 299 6 34 { 1.63 | 20.8 18 1
(D) 0.75 217 3.03 13 27 | 1.60 | 20.9 14 3
o T : g o
Urea 50 (UY 074 193 ‘269 | 15| 36 | 13 201 3l 3
| (D) 0.76 19  2.86 9 3 | 156 207 | 11| 3
Not | | f 5 ! | T
Controls Imedi- ~i 0.77 } 3.12 ) — 36 ) 1.40  21.3 } 16 4
lcated , ’

* (U) (once every dav); (D) {once every other day).
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