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Experimental Study on the Effect of L-Glutamate
to Acute Myocardial Toxicity by Doxorubicin

Sung Dal Park, M.D.", Song Myung Kim, M.D.", Hwang Kiw Chung, M.D."

The effect of Lglutamate to myocardial toxicity induced by doxorubicin was studied with 20

male rats.

20 rats divided into 4 subgroups, Ist group was taken for normal control group without any

treatment, 2nd group was injected with only doxorubicin, 3rd group was injected with L-gluta-

mate and doxorubicin, and 4thd group was injected with only L-glutamate (all injections were

done inrtaperitoneally).

Observations were made to each group on their gross findings, body weight, electrocar-

diography, complete blood count and serum level of creatine phosphokinase.

The results were as follows;

1. In Ist group, we found no changes.

2. In 2nd group, there were many changes which were loss of body weight, dehydration, loss of

body hair, diarrhea and death, in addition, elevation of CPK-MBisoenzyme and changes in

EKG due to myocardial damage, leukopenia, thrombocytopenia were also found.

3. In 3rd group, there were more toxic effcets containing 2 death cases, compaired to 2nd

group.

4. In 4th group, we found no specific changes except weight gain.

These results suggests that L-glutamate which is intermadiate of Kreb’s cycle may worsen

the doxorubicin-induced myocardial toxicity.
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Table 1. Experimental subgroups

Number

Experimental test
of rats

Group

Body weight
Electrocardiography
Complete blood count

Creatine phosphokinase

I Normal control 5
I Doxorubicin 5
[ L-Glutamate 5

& doxorubic in

V L-Glutamate 5 & MB isoenzyme
A I+ AAuEF 55, Al 11T Doxorubicin &k
5 5o F 5F. A HIF : L-glutamate ¥ doxorubic-
inftoF 5%, Al IVE © L-glutamate %% FoF 5
.
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Ax &77h g, ¥ ol 54 g eE
AT 4 odgich AARlFE 1T wisl o ud
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A I, Al IVE 2552 35 A A7k Z5 4
E3lgion], St o Holgt oA AL & 7 ¢
U, FEACE Faol v 70 A2 o]abe] ¢l
gk (Table 2).

Table 2. Changes of gross finding in 4 subgroups

2. XHE W

7 AP Tol A APAFY A FHsE ST A
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gmS & 51. 8gm—| XﬂTSJn

1l
182 gmﬁ_i 17 gm9] &7 dsdeh
Al IVEA AL ARl da 2358 A Fol S}
3l ct(Table 3).
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4 A 1Fo] 18.4+1.64gm %, A IIITo)
18.8£0.96 gm %& IFo| »lsl 25 E7isle] 99
tl. Hematocrit®| & A} II¢] 55.4+3.77 %, Al 111
o] 44.740.26 % 2 [l wlall oFF 25 Frbsl A
o2 vepytol

YT AT A4 hematocrit®] & F4Hg)r
okAts Bgdwdl, A TFY AYTHE 9.15X
10%/mm?®, A IIIFel A& 9.43X10%/mm® 2.2 A [13
A ITA A A 2ol vis) F7isl Aoz
Elgtet

ol Abe] &M 4,

o}l % hemoconcentrationol)

hematocritz} 2} & & F4-2] Wale
]ts}- 7—] o7 A“7 E,]D:L

Group

Observaiton I I m N
Food intake much little little much
Water intake much little little much
Loss of hair little much much little
Body weight increased decreased decreased increased
Defication normal diarrhea diarrhea normal
Ascites & pleural effusion absent much much absent
Death absent 1 case 2 cases absent
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Table 3. Body weight of 4 subgrouped rats in pre-and post-experiment (gm)

Number Group
of I I n I
rat Pre Post Pre Post Pre Post
1 122 192 152 213 Ex. 146 177 .6
2 130 203 156 146 Ex. 144 160
3 140 205 Ex. 226 190 166 176
4 136 172 122 252 217 162 172
5 130 162 110 158 139 202 216
Mean 131.6 186.8 135.0 199.0 182.0 164.0 177 .6
+ + + + =+ + + 20.02
S.D. 6.12 17.06 19.52 40. 56 32.34 20. 86 +
Ex. : expired case
Table 4. EKG finding in experimental subgroups A A7 AL Table 63k 7Hr}.
A . CPK&E#-E 7 AT Abo]ol] & zto] 7} glglon,
Experimental group Finding
CPK-MBisoenzyme-2 A IFo] 97.9+20.53 g, A
Group 1 Normal
II=0] 120.3+40.54 g, A} [IIF0] 175.1+7.97 4,
Group II QRS voltage Al IVEo] 45.949.72 u2A A Il A MBiso-
T wave elevation enzymer] 4 A 1 koot A A%
Arrhythmia
3 E715 A3 Jebyti(Table 6).
Group II1 No change of QRS voltage
No change of T wave a 5
Group IV Tall T Wave
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Table 5. Findings of hematologic examination in 4

L} W& 7h4s Al—&.
+ Al 1172 9000.8X103/mm*E4] £3
5).

2ge,

# AL 2} creatine phosphokinase)

|4 &4 CPK#%3 MBisoenzymed

A Aol 5] AAg AL Italyd] Dr.Glanni
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s g,

Doxorubicine| Z# 3k et Ear} el AL
2] 72 FokellA olv] S vl glon], 12

o
2

experimental subgroups

Hb. Hect. RBC WBC Platelets
Group (em%) (%) (10*/mm?) (10°/mm3) (10*/mm?)
I 15.6+0.22 44.71+0.62 8.26+0.32 10.4%+1.18 900 .8+29. 47
I 18.411.64 55.4+£3.77 9.1510.46 2.5%+0.79 808.3160.3
m 18.8%0.96 55.3+3.29 9.43 0.8+0.21 596.0+68.0
v 13.8 41.4 8.18 7.1 854.5
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Table 6. Serum levels of creatine phosphokinase
in 4 experimental subgroups (u)

Ci eatine-phosphokinase (CPK)

Group
Total MB isoenzyme
1 376.8125.88 97.9%20. 53
i 342.81+39.48 120.3+49.54
m 295.0+14.7 1751+ 7.97
v 292.4+45.38 45.9% 9.72
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