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Acute Toxicity of DW-166HC (Holmium-165-chitosan) in Mice
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Abstract — DW-166HC (**Holmium-chitosan) is a complex of *Ho, B- and yray emitter, and chitosan, a
polymer of glucosamine, with radiotherapeutic potential. The current study was performed to determine the
acute toxicities of “Ho-chitosan in mice by two different routes of administration. The both sex mice were
given a single intravenous bolus injection of **Ho-chitosan complex at doses of 12, 10, 6, 5 and 4 mg/kg or
subcutaneous administration at doses of 600, 500, 400 and 300 mg/kg. Chitosan was dosed to control animals
as 16 and 800 mg/kg, intravenously and subcutaneously, respectively. The doses of ***Ho-chitosan complex
were expressed as '“holmium nitrate pentahydrate and the ratio of '“Ho(NO;), - 5SH,0 to chitosan was 3/4.
Severe convulsion and respiratory failure were followed by death within 10 min after intravenous dosing.
Transient unilateral hindlimb hypokinesias were found in two mice of 5 mg/kg dosing group during the study
period. No abnormalities were observed during the necropsy of survived animals in intravenous dosing group.
Only one male animal was found dead in 500 mg/kg subcutaneously dosed group. Alopecia with or without
cutaneous ulcer were found in most mice including control animals. During necropsy, omental adhesion was
observed in all dose ranges and enlarged spleen was found in several animals iné¢luding control group. It is
suggested that the acute intravenous LDys for male and female mice were 4.90 and 6.03 mg/kg, respectively.
The lowest lethal dose in male was 500 mg/kg by subcutaneous administration.
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Table I. Mortality” of CD-1 mice after a single intravenous ad
ministration of '“Ho-chitosan

Dose (mg/kg)’
0 12 10 6 5 4

Sex

Male 0/5° 5/5 4/5 5/5 3/5 1/5
Female  0/5 5/5 5/5 35 1/5 0/5

Total  0/10  10/10  9/10 8/10 4/10 1/10

“Animals were dead within 10 min after dosing and no dead an-
imals were found thereafter; "Doses are expressed as the amount
of 'HO(NO,); - 5H,0; ‘Death incidences/the number of am
imals per group.



102

Won Yong Lee et al.

Table I Mortality’ of CD-1 mice after a single subcutaneous administration of **Ho-chitosan

Sex Dose’ Days after dosing Total
(mg/kg) 0° 1 2 12 13 14

Male 0 0 0 0 0 0 0 0 0/5
a00 0 0 0 0 0 0 0 0/5

500 0 1 0 0 0 0 0 1/5

400 0 0 0 0 0 0 0 0/5

300 0 0 0 0 0 0 0 0/5

Female 0 0 0 0 0 0 0 Q 0/5
600 0 0 0 0 0 0 0 0/5

500 0 0 0 0 0 0 0 0/5

400 0 0 0 0 0 0 0 0/5

300 0 0 0 0 0 0 0 0/5

“Death incidences/the number of animals per group; "Doses are expressed as the amount of **“Ho(NO,); - SH,0; ‘Day of dosing.

Table III. Clinical signs of male CD-1 mice after a single subcutaneous administration of '**Ho-chitosan’

.. . Dose” Days after dosing
Clinical signs
(mghke) o 1* 2 3 4 5 6 7 8 9 10 11 12 13 14
Rough hair coat 0 - 5 - - 5 4 4 4 - - - 5 5 5 5
600 - 5 5 5 5 5 4 3 - - - - - - -
500 - 4 4 4 3 - - - - - - - - - -
400 - 5 5 5 2 4 - - - - 5 - - - -
300 - 5 5 5 5 3 5 5 1 - - 5 2 1 1
Alopecia 0 - - - 2 3 3 3 4 5 5 5 5 5 5 4
(injected area) 600 - - - 2 3 4 4 5 5 5 5 5 4 3 3
500 - - 2 3 3 3 4 4 4 4 3 3 3 2 2
400 - - 4 5 5 5 5 5 5 5 5 5 5 5 5
300 - - - 1 4 4 5 5 5 5 5 5 5 5 5
Cutaneous ulcer 0 - - - - - - - - - - - - - - -
(the site of injection) 600 - - - - - - - - - 1 - - -
500 -4 4 4 3 - - L .11 -
400 .- - - < - - . - 1 2 3 3 3 3
300 - - - - - - - - - - - - - - -
Inflated back 0 - - - - - - - - - - - - - - -
(injected area) 600 - - - - - - - - - - - - - 3 3
500 S e e
400 - e e L
300 - - - - - - - - - - - - - 2 2
Decreased motor activity 0 - - - - - - - - - - - - - - -
600 - e . e
500 - - - - - - - - - - - - - - -
400 2
300 R
“Incidents per 5 mice; "Doses are expressed as the amount of '“Ho(NO.), - 5H,0; ‘Day of dosing; “One animal was found dead on
Day 1 (n=4).
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Table IV. Clinical signs of female CD-1 mice after a single subcutaneous administration of “*Ho-chitosan”

. i Dose” Days after dosing
Clinical signs -
mghe) o¢ 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Rough hair coat 0 - 5 - - - - - - - - - - - - -
600 - 5 - - - 5 1 - - - - - - - -
500 - 1 2 - .- e -
400 - - 2 3 - - - - - - - - - - -
300 I
Alopecia 0 - - - 3 3 3 5 5 5 5 5 5 4 4 4
(injected area) 600 - - - 3 4 4 4 3 5 4 5 5 4 4 4
500 - - 2 3 5 5 5 5 4 5 5 5 4 4 4
400 - - 2 5 4 4 4 4 5 5 5 5 5 5 4
300 - 3 5 4 5 5 5 5 5 5 5 5 5
Cutaneous ulcer 0 - - - - - - - - - 1 1 2 2 1
(the site of injection) 600 - - - - - - - - 1 1 1 1 1
500 - - .. .. 22 2 2 22
400 .- ... ... 3 1 1 1 1 2
300 e T
Inflated back 0 - - - - - - - - - - - - -
(injected area) 600 - - - - - - - - - - - - - 4 4
500 - - - - - - - - - - - - - - -
400 - - - - - - - - - - - - 2 2 2
300 - - - - - - - - - - - - - 2 2
Decreased motor activity 0 - - - - - - - - - - - - - - -
600 - - Lo oo
500 .
400 .o oo
300 S oL
“Incidents per 5 mice; "Doses are expressed as the amount of “*Ho(NQ,); - 5H,0; “Day of dosing.
Table V. Body weights (g)* of CD-1 mice after a single intravenous administration of **Ho-chitosan
Dose” Days after dosing
(mg/kg) 0° 1 3 7 14
Male
0 36.0+2.00 (5) 33.8+1.30 (5) 35.6+1.34 (5) 37.8+1.30 (5) 41.6+2.07 (5)
12 35.6+2.61 (5) (0) (0) (©) (0)
10 3624045 (5) 35.0 (1) 35.0 (1) 36.0 (1) 37.0 (1)
6 36.4+1.14 (5) ©) () (0) (0)
5 35.8+1.64 (5) 34.5+0.71 (2) 35.5+0.71 (2) 37.040.00 (2) 38.0+1.41 (2)
4 36.24+1.92 (5) 355+1.73 (4) 37.0+2.16 (4) 38.0+2.94 (4) 40.0+3.37 (4)
Female
0 27.241.10 (5) 26.0+0.71 (5) 27.4+1.14 (5) 27.6%1.14 (5) 29.242.39 (5)
12 26.8+2.28 (5) (0) (0) (0) (0)
10 2724148 (5) () (0) (0) ©)
6 29.4+1.95 (5) 28.0+1.41 (2) 28.0+1.41 (2) 29.0+0.00 (2) 295+2.12 (2)
5 27.8+1.92 (5) 26.5+191 (4) 27.3+2.06 (4) 27.5+2.08 (4) 27.8+1.71 (4)
4 274+1.14 (5) 27.4+1.14 (5) 274+1.14 (5) 28.6+1.14 (5) 29.4+2.30 (5)

“Values are expressed as mean=+S.D. and numbers in the parentheses represent the number of animals;
amount of l(’SHO(NO3)3 - 5H,0; “day of dosing.
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Fig. 1. Body weights of CD-1 mice after a single subcut-
aneous administration of '“Ho-chitosan. Opened and filled
symbols represent, male and female, respectively.
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Table VY. Necropsy findings® in CD-1 mice after a single sub-

cutaneous administration of **Ho-chitosan

h s
Findings Dose Sever Total

(mg/kg) Slight Moderate Marked
Male
Omental adhesion 0 - - - 0/5
600 - - 4 4/5
500 - - 4 4/5
400 - - 5 5/5
300 - - 3 5/5
Enlarged spleen 0 - - - 0/5
600 - - - a/5
500 - - - 0/5
400 1 - - 1/5
300 ~ 1 - 1/
Cutaneous ulcer 0 - - - 0/5
600 1 - - 1/5
500 - - 1 1/5
400 - - - /5
300 - - - 0/5
Congesion of liver 0 - - - 0/5
and lung 600 - - - 0/5
500 - - 1 1/5
400 - - - 0/3
300 - - - 0/5
Female

Omental adhesion 0 - - - 0/5
600 - - 5 5/5
500 - - 5 5/5
400 - - 5 5/5
300 - - 5 5/5
Enlarged spleen 0 - - 1 1/5
600 1 - - 1/5
500 - 1 - 1/5
400 1 - - 1/5
300 - - - 0/5
Cutaneous ulcer 0 ] - 1 2/5
600 - - 1 1/5
500 - 1 - 1/5
400 - - 1 1/5
300 - 1 - 1/5

“Incidences; "Doses are expressed as the amount of *Ho(NO); -
5H,0.
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