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Abstract : Tetracycline hydrochloride (TC) caused 100%, §0% and 20% mortality rates among rats injected with 40 mg,
30 mg and 20 mg/100g. b.w. respectively; while the mortality rates were decreased to 50%, 20% and 10% when Panax
ginseng (2 mg/100g. b.w.) injected with TC during 72 hrs. post-injection. Subacute-toxicity study demonstrated that TC
caused severe hepato-nephrotoxicity (demonstrated by biochemical analysis of serum including: transferases , alkaline
phosphatase, total protein , glucose, cholesterol urea and creatinine) in rats injected i.p. with 10 mg and 5 mg/100g. b.w. for
7 days of daily injection . These signes of toxicity were greatly diminished by P. ginseng addition to TC doses.
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INTRODUCTION

Tetracyclines (TC) are valuable antibiotics effective against
a wide variety of gram positive and gram negative patho-
genes,” rikettsia, myocoplasma, spirocketa and actino-
myces organisms.>> It has a good antiprotozoal activity.
Nowadays, the use of TC has been discouraged because
of the toxic effect of TC and their decomposition products
formed during storage or for its abuse.

TC caused adverse effect on gastrointestinal tract in the
form of: anorexia, epigastric distress, nausea, vomiting,
diarrhea, bulky stool, stomatitis, dysphagia, enterocolitis,
pancreatitis, inflammatory lesions in the anogenital region.
Moreover, TC induced hepato-nephrotoxicity and hyper-
sensitivity reactions, these conditions usually resolve soon
after discontinuation of TC,” inhibit bone development;6)
decrease iron absorption.” TC induced hepatic injury
through two ways: (i) TC could to inhibit the mito-
chondreal oxidative phosphorylation;® (ii) it inhibit pro-
tein synthesis which ended by fatty changes in hepa-
tocytes.”

P, ginseng is a herbal root that has been used in folk med-
icines. It is most often used as a general tonic. Recently,
more of its effects have been attributed to its antioxidant
action'? against the primary and secondary free radicals.'”
P. ginseng is one of the most popular natural tonics and has
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been shown to possess various biological activities such as
protein anabolic effect, antitumor activities, and an inhib-
itory effect of tumor angiogenesis and metastasis.'? P. gin-
seng was reported to repair the damaged tissues of the
kidney,'® liver'® and brain.!> It was found that P ginseng
minimized the toxic effect of ochratoxin A (a mycotoxin)
on liver and kidney tissues.!® The aim of this study is to
investigate the effect of P.ginseng on TC-induced toxicity in
rats and suth, to renew TC preparations to become less
toxic for long administration.

MATERIALS AND METHODS

1. Materials

(1) Chemicals

Tetracycline hydrocholride 250 mg capsules (El-Nasr
Pharma. Chem. Co., Egypt) in a concentration of 60 mg/mi
in water. P ginseng was obtained from EPICO, 10%
Ramadan City, Egypt. Powder of P. ginseng was soked with
water (1:25, w/w) in a glass flask for 3 hours, then the con-
tainer was put on boiling water for 40 minutes. After fil-
tration, the solid residue was subjected to the same process
once again, then two filtrates were mixed and freez dried.
The dried extract equaled about to 20% (w/w) of the raw
drug. The extract was diluted to 2 mg/m/.

Diagnostic Kits were obtained from Biomerieux, Lab-
oratory Reagents and Products, Marcy L’Etoile, France.
For determination of serum glucose, cholesterol, total pro-
tein (T.P.), transaminasis (ALT & AST), alkaline phosphatase
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(A.P), urea and creatinine.

(2) Animals

Sprague Dawly rats weighing 1001 5g. b.w. were obtained
from Animal House Lab., National Research Center,
Cairo, Egypt. The animals were allowed free access to
food and water.

2. Experimental design

(1) Experiment I (acute toxicity study)

Eighty rats were divided into 8 equal groups (10 rats
each). Rats injected i.p. with a single doses of TC (20 mg,
30 mg, 40 mg/kg b.w.) for group 1, 2 and 3; while groups 4,
5 and 6 were injected with P. ginseng (2 mg/Kg b.w.) mixed
with TC different doses and alone for group 7 and control
group administered 1 m/ normal saline i.p. All the injected
animals were kept under observation during 72 hours record-
ing any singes of toxicity and the mortality rate.

2. Experiment II (sub-acute toxicity study)

Sixty rats (both sex) were divided into 6 equal groups
(10 rats each); they were injected i.p. daily for 7 suc-
cessive days as follows: group (1) was the control group
injected with normal sterile saline solution (1 m/) i.p.;
group (2) injected with P ginseng (2 mg/100 g. b.w.);
groups (3 & 4) were given TC 5 mg and 10 mg/100 g.
b.w. respectively; groups (5 and 6) were administered a
mixed injection of P, ginseng (2 mg/100g. b.w.) and TC (5
mg and 10 mg/100g. b.w.) i.p.respectively. Blood samples
were collected from retro-orbital venous plexus at the end
of experimental time for the following biochemical
assays: serum T.P.,”) cholesterol,lg) glucose,lg)‘ AST &
ALT activities,?”? AP?" urea? and creatinine.””

All data were analyzed statistically using ANOVA and
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LSD (least significant differences) according to Snedecor
and Cochran (1967).2% The level of significance chosen in
all cases were p<0.05.

RESULTS

1. Acute toxicity study

Fig. 1. showed that three doses of TC injections (20 mg,
30 mg, 40 mg/100g. b.w.) caused an increase in the mor-
tality rate as a dose-dependent manner (30%, 50%, 80%,
respectively). When TC-treatments were combined with
Pginseng (2 mg/100g. b.wt.) the mortality rate decreased
up to 10%, 20% and 50%.

2. Subacute toxicity study
Rats which were given P. ginseng alone, significantly
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Fig. 1. Effect of P. ginseng on mortality percent induced by different

doses of tetracycline HCI in rats after 72 hr.of i.p. injection.

Table 1. Effect of tetracycline hydrocholoride (TC) (5 mg & 10 mg/100 g. b.w.m i.p.) and/ or P. ginseng (2 mg/100 g. b.w., i.p.) daily doses
for 7 days of teratment on some liver and kidney function tests in rats. (means = S.E., n=10)

Parameters Groups TP. (g/dl) Cholesterol Glucose Ap AST ALT Urea Creatinine
P o (mg/dl) (mg/d)) (K.A/dD) IU/L) du/L) (mg/dl) (mg/dl)
Control A A A A A A A A
ontro 7.04+£0.14 73.25%2.14 80.411+3.88 14.25+0.84 10825+1.60 5504481 3949+244 0.73+0.04
Pg. B C B A B A B B
(2 mg/100g) 830+0.11 65.20+£0.25 69.60+£042 13.32+0.36 97201227 48.60+240 32101149 0.56£0.03
TC C C C B C B C C
10 mg/100 g.b.w 575+0.18 87.23+1.45 114.43+243 80.50+£1.55 167.22:£3.80 98.23+£4.63 5047+£3.64 1.121+0.08
TC AC A CD C D C AC D
5 mg/100 g.b.w 6301012 75.14+2.43 109.84+4.33 33.70+£3.92 118.73+£3.83 68441383 46.56+2.84 1.03+0.05
TC (10 mg/100 gb.w) & A B D C E D AC E
Pg. (2 mg/100 g.bw) 6.60+£0.12 61.81+£2.08 101.50+3.54 30.700.72 133.78+2.43 8545£5.10 44.32+1.53 0.93+0.03
TC (5 mg/100 gbw) & A AC A A A AC AC E
Pg. (2 mg/100 gbw) 6.80+£0.22 7072244 85421481 1840+£1.62 104.50£3.32 63.57+£243 43551248 0.87=0.04

ANOVA within the column means superscribed with different letters are significantly different (P<0.05).
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increased total protein level and decreased cholesterol
value comparing with the control group. At the same time,
no detectable changes were observed in the levels of glu-
cose, AP, AST, ALT, urea, and creatinine by P. ginseng
injection (Table 1).

Hypoproteinaemia was observed in the rats injected
with two dose levels of TC (10 mg & 5 mg); the levels of
total protein were elevated to the normal values by the
addition of P, ginseng to TC. The lower dose of TC (5 mg/
100g. b.wt.) and the combined treatment P.g. plus TC (5
mg) did not change cholesterol values. Meanwhile, the
higher dose of TC (10 mg/100g. b.wt.) caused significant
hypocholesterolaemia (P<0.05) and it became less than
control values when P. ginseng combined with TC-dose
(Fig. 2C).

Rats injected with TC doses (10 mg and 5 mg/100g.
b.w.) showed significant hyperglycaemic effect. The addi-
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Fig. 2. The effect of Pginseng (2 mg/100g. b.wt.) on tetracycline HC]
treated rats (10 mg & 5 mg/100g. b.wt.).

tion of P, ginseng to TC-doses changed the elevated glu-
cose concentration from 42.31% (TC 10 mg) and 36.6%
(TC 5 mg) to 26.2% (P. ginseng + TC 10 mg), 6.23%
(Pginseng + TC 5 mg) . But the levels were still higher
than control group (Table 1, Fig. 2B).

AP and AST activities were increased by TC-doses (10
mg and 5 mg/100g. b.w.), these values were decreased to
in the groups injected with the combined treatments of P
ginseng plus TC-doses. AP and AST values were nor-
malized after P.g. was mixed with TC (5 mg), whereas TC
(10 mg) plus P, ginseng-treated rats had lower activities in
the values of AP and AST compared with TC (10 mg)-
group (Table 1, Fig. 2D & 2E).

ALT activity was altered than control value in both
groups administered TC (10 mg and 5 mg/100g. b.w.).
ALT activity showed non-significant differences between
TC alone and P. ginseng + TC (Table 1, Fig 2F).

Significant inrease in urea concentration as the resulte
of TC(10 mg)-injection. Meanwhile, urea level did alter
by other treatments comparing to the control (Table 1,
Fig. 2G).

TC-doses caused a significant increase in creatinine level .
Addition of Pg. to TC-doses decreased creatinine level to
became within the normal lemit (Table 1, Fig. 2H).

DISCUSSION

The mortality rate was decreased by the combined treat-
ment of P. ginseng and TC-different doses; TC-injected
rats produced severe toxicity especially in the groups
received 30 and 40 mg/100g. b.w. Generally these changes
were dose related. The signes of toxicity were suggestive
of hepato-nephrotoxicies as confermed by the serum bio-
chemical analysis. Similar results were obtained by pre-
vious study on ochratoxins and P.g.'® Suggested mecha-
nisms of TC-induced toxicity are as follows: (i) TC
caused inhibition of mitochondrial oxidative phosphoryla-
tion®; (ii) TC inhibit protein synthesis via the initial step
in the pathogenesis of TC-induced fatty changes in hepa-
tocytes.>?>

The marked decrease in T.P and the increase in urea
level in TC-treated groups have been observed by pre-
vious studies, and were attributed to incorporation of
amino acids into protein synthesis and accumulation of
amino acids and accumulation of protein precursors
metabolites in the liver.2%2” The present results show that
suppression of protein synthesis is not the only cause of
urea elevation. Impairment of renal function in TC-
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treated rats could be a contributary cause.”® TC acts on
the renal function of rats by a mechanism independent of
antiduretic hormone.?”

Hyperglycemia was resulted from binding activity of
TC to Ca*? and inorganic phosphate®® and impairment of
protein synthesis.’" These effects are independet of the
action of insulin on glucose entry the cell.’?

The decrease of the serum cholesterol level in TC-
treated rats (10 mg/100g. b.w.) may be attributed from
lowering of cholesterol biosynthesis by the antibiotic.>®
Simillar findings were reported by Bocker et al.** in
mice treated with TC,

Activities of ALT, AST and AP were elevated in all TC-
injected rats. Such findings demonstrate the cytotoxic
effect of TC on hepatocytes. It has been reported that the
liver of female rats injected with TC (10~30 mg/100g.
b.w.) developed fatty metamorphosis.’>*® Several recent
studies show the utilization of P. ginseng for controlling
the side effects of several toxicants as insecticide (2,3,7,8-
tetrachlorodiabenz—p—dioxine),37) thioacetamide,>® aflatoxin
B139) and glutamate induced neuron damage.*”

The combined administration of P. ginseng plus TC
improved liver and kidney function including prevention
of the increase in AST, ALT, AP, glucose, cholesterol,
urea and creatinine values as well as decrease in total pro-
tein concentration. These data confirmed that P. ginseng
has ability to repair the damaged liver, kidney, heart and
brain tissues.!*” P. ginseng exerts its effect through the
activation of hepatic epoxide hydrolase and glutathione S-
transferase*!) which are involved in detoxification of elec-
tophilic metabolites of carcinogenic agent such as benzo
[a] pyrene, aflatoxin B, and ochratoxin A163942)

Further pharmaceutical studies are necessary on the
modification of TC conjugation with P. ginseng
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