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Abstract : This experiment was carried out to study the toxic effect of solublized methyleellulose (MC). Spraguc-Daw-
ley rats were dosed with 1%(w/v) MC in 0.9% saline by gavage at a dosc of 10ml/kg b.w/day or by intravenous injec-
tion at a dose of 5mi/kg b.w/day for 28 days. Clinical signs were observed once a day. Body weights, water and food
consumptions were measured and urinalysis was performed several times during the experiment. Rats were sacrificed on
days 3, 7, 15 and 28 for hematology, blood chemistry, organ wuights and histopathology. The relative weight of the
spleen and foamy cells of the spleen were increased in the gavage group. Body weight gain, food consumptions, the values
of RBC, Hb, MCH, Hct, serum protcins, glucose, bilirubin, AST, and ALP were decreased n LV, treatment group. On
the other hand, water consumptions, the values of serum cholesterol, creatinine, and BUN were increased. Microscopic
findings were granulomas, distended sinusoids, and hypertrophy of Kupffer cells with vacuoles in the liver. Spleen exhi-
bited granuloma, increased extramedullary hematopoiesis, and congestion. Kidney exhibited foamy cells in the glomerul;,
distension of the tubules. The findings appeared more severe when the treatment was extended.

In conclusion, MC solution is not a safe vehicle for intravenous administration because of the toxic effects on the liver,
kidney and spleen. In addition, a long-term and large dosage of oral administration of MC appears to be unsafe also and

needs to be invcstigated further.

Key WG’dS Mcthylcdlulost solunon Toxic effect, Oral or intravenous administration, Sprague-Dawley rat.
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Fig 1. Mean body weights of male rats in the sub-
acute oral and intravenous administration of methyl-
cellulose.
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Table 1. Feed consumptions of male rats during the subacute
oral or intravenous administrations of methylcellul-

B ose (Unit : % of control for g/kg bw/day)
No. Treatment method
Days e
weated of Control P.O. LV.
__ amimas T (100mg/kg) (50mg/kg)
3 20 100 103 95
7 15 100 104 93
14 10 100 9 S0
Z7 5w e 2

P.O. : Peroral administrations, 1. V. : Intravenous mjections.

Table 2. Water consumptions of male rats during the sub-
acute oral or intravenous administrations of methyl-

_ . celldose.  (Unit: % of control for g/kg bw/day)
No. Treatment method
I)ayS . —— —— —_——
treated of Control k0. LV.
o amimak T (100mg/kg) (0mg/ke)
3 20 100 96 105
7 15 100 98 114
14 10 100 102 12
Zo s w om0

P.O. : Peroral administrations, 1.V. : Intravenous injections.
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Table 3. Unnalysis of male rats during the subacute oral or intravenous administrations of methylcellulose

Treatment method

Days ——— T T
treated Control
Tt A At At N
3 0 0 1 5 0 6 ()
Protein 7 0 0 0 6 0 6 0
15 1 | 3 1] {) 0
27 0 0 0 5 () 0
3 6 0 (4] 0 0 6 8
Cucose 7 6 0 0 0 0 6 7
15 1 Q0 4] 4] 5 5
27 5 0 0 Q0 4] 5 35

Occult blood

Ketone bod

el s 0 05 0 0 0 5 0
7 0 0 0 5 0
30 0 4 2 0 6 1

. 7 0 0 5 1 0 6 0

bilirubi

oilinubin 5 2 0 3 0 0 5 0
27 1 0 4 0 0 5 2
3 4 2 6 6

- 7 4 2 6 1

Nirite 5 4 1 5 3
75 0 5 5

* Slgmﬁcantly ditferent from conuul valuc at p<0(ll
* Significandy different from control value at p<0.05.
P.O). : Peroral administrations, LV. : Intravenous injections.
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7 0 0 8 1 0 6 | 0 8
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30 0 5 0O 0 3 2 0 5
2 8 4 4 8
6 7 3 3 6
2 5 5 0 5
0 5 0 5 5**
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Table 4. Hcmatology of male rats dunng the subacute oral or mntravenous administradons of methylcellulose

Treatment method

Days NO - -
of
treated Control
e aimas
3 5 5800+ 1699
s
WEC 7 5 6480+ 1552
15 5 117542815
) 5 9740+ 3728
3 5 5.81+0.32
7 5 5.75+0.2
RBCX 1(F
C 15 5 6381027
8 5 7.304£0.21
3 5 124051
7 5 1244039
Hgbme/dl 15 5 1.32+0.63
% 5 15.440.18
3 5 409+1.16
7 5 39.64+1.20
Het %
< 15 5 $3411.63
% 5 446+1.74
3 5 7054207
. 7 5 6894321
MCV 15 5 68.9+3.21
) 5 61.612.17
3 5 21.4+0.76
7 5 2074101
MCH
¢ 15 5 20.940.40
3 5 2114058
3 5 30.440.60
7 5 31.540.61
MCHC
¢ 15 5 30.74£0.77
% 5 3434040
3 5 1211+ 130.6
7 5 211115,
X
Ple >1000 15 5 1207+76.7
3 5 128£756

a) Number of tcstcd amma]s is 4, b) Number of tested animals is 3
** Significantly different from control value at p<0.01
Significantly different from control value at p<0.05
P.O. : Peroral administrations, LV. : Intravenous injections
Hgb : hemoglobin, Het : hematocrit, MCV : mean corpuscular volume,
MCH : mean corpuscular hemoglobin
MCHC : mean corpuscular hemoglobin concentration, Plt : platelet.
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— L

P.O. LV.

o (omp/kg)  (Omg/kg)
6600+938 50404723
#5501 12509 722011388

11100+ 15187 980 +2623
9350+ 1503 13170+ 4442
5.651+0.46 5.19310.15*
5.761+0.159 5.15610.18
6.36+0.12 6.2361(.38
7.33£0.15 5.250+0.63**
12.16+£0.48 11.5+0.56*
12.68+0.242 11.2+0.57
12444127 1291 1.00
15.03£0.33 10.2+£1.03**
40.5+19N 37.411.44%*
40.1£0.649 35.9+1.72**
425+3.52 40.41+3.04
44.3+£1.15 29.7£3.12**
71.7£2.66 71.7£3.00
69.7+0.85" 69.6+1.31
66.6£4.86 M.E812.04
60.4+1.11 56.611.69%*
21.6£1.06 23+1.05
210170 21.710.69
19.6:£2.28 20.7+0.66
20.5+0.62 19.510.54**
30.1+0.52 31.120.70
31.74£0.31¥ 31.220.60
29.6+4.94 31.9+0.34
34.030.86 34.5+0.67
1241 1£88.7 8661+103.2**
1225+97.99 1003+ 88.4
1240+154.2 991+ 113.4*
126742253 RTE1533 ¢
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Table 5-1. Blood chemistry of male rats during the subacute oral or intravenous administrations of methylcellulose

No. Treatment method
Days -—
uc:;ted of Control P.O.
B ) animals o _ (00mg/kg)
3 5 101.4+8.8 12391 13.0**
7 5 9T£7.3 115.1£23.6
AST
/L, 15 5 119.4£155 105.7+19.7
28 5 108.2459 95.84+10.9
3 5 49.5+3.66 57.5+11.72
7 5 55.7+7.79 5354352
ALT TU/L
T/ 15 5 34.443.70 32.016.21
28 5 37.9+8.10 30.143.77
3 5 929.9461.5 859.2+101.6
7 5 918.0+113.4 803.8+124.9
ALP 1U/L 15 5 609.4+108.7 668.2+66.7
2 5 591.4+83.6 493.3+115.5
3 5 164.6436.2 158.3+36.6
7 5 177.0£6.0 171.44£19.6
Slucos
Glucose mg/dl 15 5 139.2+24.8 154.1421.3
28 5 150.5+6.9 153.6+17.8
3 5 5.53+0.16 5.5340.17
7 5 5.6840.19 5.7840.33
TP g/dl
¢/ 15 5 6.00£0.17 6.00£0.09
2 5 6.46+0.28 6.52+0.19

(G0mg/kg)
88.5453
82.926.9**
79.64 12.2%*
89.14175
50.14:4.20
64.9%7.79
27.24:5.30
38.24:9.89

923.84277.4

918.04 13.8"

501.51+63.4*

348.0139.9%*

150.44:3.2

175.94 12.49

133.6+11.4

128.749.8*
5.2740.19
5.68+0.19
5.8510.12
5.82+0.27*

a) Number of tested animals is 4
** Significantly different from control value at p<0.01
*  Significantly different from control value at p<0.05

P.O. : Peroral administratons, LV. : Intravenous injections

AST : aspartate aminotransferase  ALT : alanine aminotransferase

TP :catal protein.
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El?le 5-2. Blood chemistry of male rats during the subacute oral or intravenous administrations of methylcellulose

Davs No. Treatment method
ays of o P.O LV -
treated . Control Y y
o ) ‘ animals "  (100mg/kg) B0mg/kg)
3 5 80.41+89 87.4110.6 9R.7+8.1
TCHO mg/dl 7 ? 86.3110.2 84.4112.0 97.5+7.4
15 5 81.4188 76.0£16.9 100.4118.4*
28 5 73.5+£7.2 79.0111.0 120.4+19.7**
3 5 8.2+1.53 7.001+0.62 6.791+0.77
BUN mg/dl 7 5 9.351+0.85 8.65+1.16 10.9612.45?
15 5 14.1212.06 15.32+2.66 20.30+8.06*
28 5 14.31+1.02 15.19+2.97 33.97£5.70**
3 5 0.1910.05 0.21+0.02 0.18+0.02
+ a)
Great. mg/dl 7 5 0.231£0.03 0.22+0.05 0.21£0.072
15 5 0.25£0.03 0.240.04 0.27£0.04
28 5 0.2410.04 0.2410.05 0.3720.06%*
3 5 1.23+0.08 1.13£0.10 1.0410.09*
. . + &
Thil. me/dl 7 5 1.171£0.16 1.25%0.21 1.03£0.03Y
15 5 1.27£0.18 1.16+0.26 0.98+0.06**
n 5 1.29£0.10 1.32+0.27 1.02£0.05*
3 5 9.98+0.48 9.85+0.70 9.5510.31
+ a)
Ca mg/dl 7 5 10.13+0.64 9.981+0.26 10.3740.78”
15 5 9.39+0.22 9.401+0.20 9.50£0.20
- 3 5 9362011 9494024 9.3040.29
a) Nlllmber of tested animals is 4 P.O. : Peroral administrations, 1.V. : Intravenous injections
** Significandly different from control value at p<0.01 TCHO : total cholesterol, BUN : blood urea nitrogen,
*  Significantly different from control value at p<0.05 Creat. : creatinine, Thil : total bilitubin

Table 6. Relative organ weights of male rats during the subacute oral and intravenous admunistrations of methylcellulose
(Unit : % to body weight)

No. Treatment method
Days B
treated of Control P.O. Lv.
- animals N (100mg/kg) (50mg/kg)
3 5 3.931£0.300 3.84010.295 4.3590.645
Liver 7 5 4.364+0.194 4.637+0.276 4.899:+0.207**
15 5 3.56340.182 3.60320.101 4.215£0.173%*
) 5 3.260+0.123 3.46740.582 4.858£0.379% %
3 5 0.359£0.021 0.328+0.057 0,674+ 0,002* *
Soeen 7 5 0.343+0.023 0.362%0.060 0.697:+£0.101**
p 15 5 0.284+0.026 0.30420.014 0.94140.188**
2 5 0.190%0.008 0.2174£0.017* 1.724+0.212**
3 5 0.501 £0.030 0,488 40,045 0.552+0.031
‘ A 7 5 0.44820.013 0.490+0.051 0.540-+0,053**
Kidney(right 15 5 0.43240.038 0.417£0.019 0.584+0.121*
3 5 0.3890.030 0.3790.027 0.699:£0.065**
3 5 0.471£0.024 0.478£0.032 0.527+0.064
. ) 7 5 0.468%0.010 0.499+0.041 0.5H +0.052*
Kidney(left) 15 5 0.43140.044 0.440+0.023 0.593+0.013*
% 5 0.39640.030 0.38240.059 070+0.059%*

** Significantly different from control value ac p<0.01
*  Significantly different from control value at p<0.05
P.O. : Peroral administrations, 1.V. : Intravenous injections
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Fig 2
Fig 3.
Fig 4.
Fig 5.
Fig 6.
Fig 7.
Fig 8
Fig 9.
Fig 10.
Fig 11.

Legends for figures

A cross section of the spleen from a male rat treated intravenously with 50 mg/kg methyledlulose for 28
days. Note enlargement and rough cutting surface. Scale =3cm.

The kidney from a male rat treated intravenously with 50 mg/kg methylecllulose for 28 days. Note yellow-
ish discoloration, enlargement and rough surface. Scale =3cm.

A microscopic picture of the kidney from a male rat treated orally with 100 mg/kg methyleellulose for 15
days. The glomeruli contain a few foamy cells, HRE stan, Bar=200z m.

A microscopic picture of the spleen from a male rat treated orally with 100 mg/kg methyleellulose for 28
days. The red pulp contains a few toamy cells. H&E stain, Bar==200 g m.

A microscopic picture of the liver from a male rat treated intravenously with 50 mg/kg methyleellulose for
3 days. The Kupffer cells show mild granulomatous and hypertrophic changes. H&E stain, Bar=200) ¢ 1.
A microscopic picture of the kidney from a male rat treated intravenously with 50 mg/kg methylecllulose
tor 7 days. The glomeruli contain foamy cells. The spaces between Bowman’s capsules and the glomeruli

become narrower. H&E stain, Bar=200 g m.

. A microscopic picture of the liver from a male rat treated intravenously with 50 mg/kg methylecliulose for

28 days. The Kupfler cells show severe granulomatous and hypertrophic changes. The sinusoids appear di-
lated. H&E stain, Bar=200 g m.

A microscopic picture of the spleen from a male rat treated intravenously with 50 mg/kg methyleellulose
for 28 days. Granuloma, increased extramedullary hematopoiesis and congestion are noted in the red pulp.
H&E stain, Bar=200m.

A high magnification of an arca of photo 9. Granuloma is usually composed of many foamy cells. ln-
creased extra— medullary hematopoiesis and congestion are prominent. There are many foamy cells scattered
n the red pulp. H&E stain, Bar=200zm.

A microscopic finding of the kidney from a male rat treated intravenously with 50 mg/kg methylecllulose
for 28 days. Many large foamy cells in the glomeruli, dilated tubules, lictle spaces between Bowman's cap-

sules and the glomeruli are observed. H&E stain, Bar= 100z m.

IV. Rat . $“
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