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Abstract 1 The possible antagonistic effects of
Eryngium croticum were tasted on Cerastes ce-
rastes envenomation using rais. The results in-
dicated a hypoglycemic effect as the most sig-
nificant antagonizing action of an aquecus root
extract of this plant. Other hematological changes
have aiso been recorded.
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Snakes and scorpions are the deadliest of naturai
enemies of the inhabitants of the rural areas. In
Jordan, five species of venomous snakes have
been reported (1). Four of them, namely Cerastes
cerastes, Vipera palaestinae, Echis coloratus
and Pseudocerastes persicus fieldi belong to
the family Viperidae, while the fifth, Walterinnesia
aegyptia, belongs to the family Elapidae.

Since ancient times, plants are considered the first
choice to protect from ailments or cure diseases.
One of the local plants used against scomion
stings in Jordan is Eryngium creticum (2,3).
Three species of the genus Eryngium are found in
Jordan, namely E. creticum, E. falcatum and E.
glomeratum, family Umbelliferae, subtamily Sa-
niculoidae (4). E. creticum (Syrian Eryngium) is
commonly found in cultivated and fallow fields,
waste places and road sides in the Mediterranean
ecozone of Jordan (5).

The aqueous extracts of different Eryngium spe-
cies are used in the folk medicine for their diuretic,
antidiabetics and antispasmodic properties as well
as for treatment of liver diseases, low-back pain,
asthma, whooping cough and in certain poisoning
conditions (6-8). In Palestine, the crushed leaves
and roots of E. cretictm are applied to wounds
and also used orally and topically to overcome the
toxic effects of snake and scorpion venom {10). in
Cyprus, the fleshy roots of E. creticum are used
against snake bites in humans and animals and, in
some parts of the country, the shepherds feed it to

their goats and sheep when bitten by Vipera leb-
etina (11). E. creticum root extract was reported
to prolong the lite of guinea pigs significantly from
20 minutes to 8 hours when combined with Lefur-
us quinquestriatus scorpion venom (2). The
aqueous extract of E. creticum roots caused a
dose dependent inhibition of the spontaneous
movements of isolated jejunal segments of rabbits
and guinea pigs (3). i also inhibited the tonic con-
traction of jejunal segments caused by L. quin-
questriatus scorpion venom. Based on these ob-
servalions, this study was designed to test the
antagonistic effect of the aqueous extract of E.
creticum root on the hypoglycemic response and
hematological alterations caused by C. cerastes
snake venom in vive.

Experimenial: ~
Maieriais and Methods:

Collection of the snakes and preparation of the ven-
om: Snakes were collected from Wadi Araba. The ven-
om, obtained by milking the snakes, was stored immaedi-
ately in deep freeze, lyophilized thereafter and kept at
4°C. For determination of one and two LDgg concentra-
tions, the lyophilized crude venom was dissoived in 0.2M
phosphate buffered saline {(pH = 7.4). For each experi-
ment, frash solutions were prapared,

Collaction and preparation of the plant maieriai: E.
creticum plants were collected from Al-Satt and Zei
area, Jordan, in March/Apgril and June 1980, The col-
lected plant material was authenticated by Prof. D, Al-
Eisawi, Department of Biological Sciences, Facuity of
Science, University of Jordan. A voucher specimen has
been deposited at the Department of Pharmacy, Uni-
versity of Jordan. E. creficum roots were air-dried and
then powdered mechanically. An aqueous extract was
prepared by refluxing powdered root {10 g) with dist.
HpO (100 mL) for 45 min., and then filering twice
through filter paper (Whatman No. 4), The filtered solu-
tion was brought up to 100 miL with dist. HoO so that 1
mL extract was equivalent to 100 mg of starting material,
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Experimental animais: Locally bred male Albino rats
(Rattus rattus) weighing 150-400 g ware used. They
wera maintained on a normal diet.

Determination of LDsq of C. cerastes snake venom:
Adult male rats of the same weight were grouped into 8
main groups, each composed of 5 animals. The animals
were injected intraperitoneally (i.p) with various con-
centrations of the venom, calcutated to their body
waight. The number of dead rats was scored after 24 h,
L.Dgg value was evaluated according 1o the method of
Alawi and Jeryes (12} and was found to be 1.86 mg
body waight. :

Hemalological Examinations: The apimals wers fast-
ed overnight before the experiments. The rals were
grouped into 6 main groups and, on the day of the ex-
periment, the animals were treated as foliows: Group 1
(the control group; 4 animais); was injected i.p. by only
physiological saline. Greup 2 (12 animals); received i.p,
injoction of LDgy of C. cerastes snake venom. The
dose of the venom has been matched with their body
weight. Group 3 (12 animais); received ip. injection of 2
LDgg of snake venom (3.75 mg/kg body weight). Group
4 (12 animals); received i.p injection of 1 LDgg C. ce-
rastes snake venom and then let to drink £. creficum
agueous root extract. The calculated amount of plant ex-
tract {10 mL/100g body weight) was administered to
each animal. Group 5§ (12 animals); received ip. in-
jection of 2 LDg of C. cerastes snake venom and let to
drink E. creticum aqueous root extract. The amount of
plant extract administered to each animal was relfated to
its body weight (10mL/100g body weight). Group 6 (12
animals) were allowed to drink the plants root extract ad
libitum without receiving venom injection,

Experimental Protocoi:

After one hour of the previous treatment, the control
group and four animals from each group were an-
esthetized with ether. Then 0.5-1 mL of blood samples
were collected directly from the heart into EDTA-
anticoagulant tubes and the following hematological
tasts were performed: Haematocrit (PCV), WBC (s) and
RBC {s) counts were done by the usual routine manual
methods. Erythrocyte sedimentation rate (E.5.R) was
detormined by the macro method according to West-
ergren. Also differential WBC(s) count was made.

The same procedure was repeated after two and three
hours on the other groups of 4 rats,

Biochemical Analysis: Plasma glucose level was
measured in the collected samples at one, twa and three
hours intervals by using a spectrophotometric method
{13).

Statistical Analysis Data of the hemotological and bio-
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chemical tests were presented as means + S.D. and
compared to the control means by using Student's t-test
of a-level of 0.05,

RESULTS and DISCUSSION

Table I shows the comparative differential blood
count of the control group and the treated animals.
Tabile If gives the mean values of the hematocrit,
red blood cell count, white blood celis count, eryth-
rocyte sedimentation rate and blood glucose con-
centration of the control group and the treated
groups of animals.

Effect of E. creticum extract (Table H): Animais
which received E. creticum extract showed a sig-
nificant drop in giucose level (P<0.05).

Effect of 1LDgqg (Table H}: PCV was increased
within the first hour, remaining unchanged in the
second hour and returned to the control values in
the third hour. Also, WBC count was increased
reaching a maximum of 17.8 x 1000/mm3 in the
third hour. The differential count of WBC showed
an increase in N% and M% and a decrease in L%.

Effect of LDsg and E. creticum extract (Table
i): The group that received E. creticum in addition
to LDgy dose showed a drop in PCV values al-
ready within the first hour, which continued further
in the second hour when compared with group of
the animals that received only 1 LDgq dose. In first
hour, after administration of the E. creticum ex-
tract to the 1 LDgy treated animals, the value of
the WBC was decreased to the value of the control
group animals. In the second and third hour, E.
creticum extract did not influence the high WBC
count of the 1 LDg( treated animals. A significant
increase in % of N's numbers and significant de-
crease in % of L's numbers throughout the experi-
ment were observed when compared with control
animals.

Effect of 2 LDg (Tabie lf}: In the first hour, WBC
and % of N count were increased and % of L, M,
and E count were decreased, while other pa-
rameters were not changed. An increase of the
PCV value was observed in the second hour which
returned to the controt value in the third hour. WBC
count was increased significantly in the second
and third hour. Elevation of the serum glucose lev-
el started in the second hour to reach a significant
difference in the third hour. A drop of the RBC's
was also observed in the third hour.

Effect of 2 LDgg and E. creticum extract (Table
H): In the first and second hour, PCV count was in-



Table I: Compaerative Ditferential Count of the Control Group and Treated Animals (N: Neutrophils; L: Lymphocytes; (£ S.D).

J—

N% L%
1h 2h 3h 1h 2h 3h

Control group 38.7+ 18‘.7 64 +16.9

1 LD (C. cerastes venom} 64.04159 618+85 6085 3515 421486 37+68
2 LD50 (C. cerastes venom) 58.74+28 625+5.9 6741 8 40313 376159 325179
E. creticum extraci alona 36+31 55133 46.2+24 6383 45+33 538124
1 LD50 + E. creticum extract 58,3112 57.82£10.9 64.3%412.2 43.8%411.3 443%489 , 415%:89
2 D50 + E. creticum extract 58711 688+13 84+ 21 413109 AN2+13 416+21

Table | {Contd): Comparative Ditferential Count of the Control Group and Treated Animais (M: Monocyltes; E: Eosinophils; B:

Basophils) ( S.D).

M2%
1h 2h 3h

E% B%
2h 3h 1h 2h 3h

Control group 0.3+05
1LD
(C. cerastes venom) 06208 09113 14+21

2LD50

{C. cerastas venom} 01104 0103

E. creticum

axiract aione 02+04 1%t3 08xt

1LD50 +

E. creticum extract 061 0405 15x11 D61
2 LD50 +

E. creticum extract 01+£04 08+12 05:11

04+09 04107 02+04

02+04 02:x06 02+08

0104 02104 0103

0508

04108 04+09 05109

01+£04 0210868 01zx03

021086 0103
0103 0508 03+05 0103 0103

01+03

Andicates statistically significant difference to the control (P<0.05). blndicates statistically significant difference within the treated an-

imals (P<0.05).

creased while other parameters were not changed
when compared with 2 LDgg data. in the third
hour, a decrease in the WBC and % of N count as
well an increase of % of L and M count were ob-
served after administering the E. cretictm extract.
A significant drop of serum glucose level was
reached in the third hour when compared with the
2 LDgg treated animals.

Compatrison of 1 LDgg and 2 LDgp: The most
significant difference between 1 LDgg and 2 LDsgg
has been observ. - --serum giucose levels. An-
imals treated witl,  Jgg showed higher serum
glucose levels after . iours from injection. Animals
treated with 1 LDgg and 2 LDgg doses showed
significant increase in WBC's count and in % of N
{P< 0.05) (Tables I, 1I). Similar observations of leu-
cocytosis with increased % of N were reported to
24 hours after i.p. injection of sublethal doses of C.
vipera venom to rabbits (14). In our experiments,
this leucocytosis may be influenced by the route of
injection. However, a reducing effect of C. ce-
rastes venom on circulating WBC's was observed

by Abdalla, et al. (15) afteri.v. injection of 0.12 mg/
kg venom to guinea pigs and by Mohammed, et al.
(14) after i.p injection of venom to rabbits. Such ob-
servations indicated that fluctuations in differential
count and species variabiiity are experienced in
working with Cerasites venom. 1 LDgq.and 2 LDggq
dreated animals showed after receiving E. cret-
fcum extract a decrease of the WBC's which may
be due to counteraction of this plant extract to the
effect of the venom (Table I}).

The increase of PCV observed after 1 LDgg and 2
LDgq doses and the decrease of these values after
treatment with E. creticum extract are in-
significant. 1 LDgy and 2 LDgq doses decreased
the RBC count after 3 hours from injection. This
decrease in RBC's count three hours after C. ce-
rasles venom injection resembled the reported
one (14). However, no eftect of C. cerastes venom
on RBC's count was observed in guinea pigs (15).
1 LDg5q and 2 LDgq- treated animals did not show
any significant changes in RBC's following E. cref-
fcum administration (Tabfe I). ESR did not change
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Tabie il: Hematological Findings in Control Group and in Treated Animals (+SD),

ESA (mm)a PCV (%)
1h 2h 3h 1h 2h 3h
Control group 08103 455162
1LD (C. corastes venom) 00104 1£06 11405 498+22 498139 45+4.1
2 LDgq (C. cerastes venom) 0.7+03 0.7+0.3 0.7+03 451421 50.6+3.8 461134
E, creticum axtract sfone Q7x03 0703 07104 481169 50129 4B.7 145
1LDgq + E. creticum extract 05101 06104 07103 478+88 44+53 468+ 38
2Dz, + E. creticum extract 06+02 06+02 08103 508129 50.242.6 456432
Tabie i: (Contd.} Hemataiogical Findings in Control Group and in Treated Animals (xSD).
WBC (x10%mm°) RBC {x 108/mmS) GU
1h 2h 3h 2h 3h th 2 3h
Control group 64+15 52+06 824158
11D
(C. cerastes vanom) 11.1+14 135+40 178%05 53404 52+07 47407 6534357 804£199 6864157
2i0gy .
{C. corasiss vonom) 106+25 149%+44 2413138 55:05 53+09 44+02 846242 1151527 2483204170 5
E. creticum
extract sione 83+25 92421 6818 66119 65+16 44217 482%261 43%188 428%18
TLDgg +
E creticumextract 65114 131149 154+30 53+05 48408 52+1.0 621254 1226:524 10764525
2 LDso +
E creticumextract  95+05 174£06 1343105 49402 52+03 40+04 833+334 721242 488%47s

Andicates statistically significant differance to the contral {P<0.05}. Plndicates statistically significant difference within the treated an-

imals {P<0.05).

with time for 1 LDgg and 2 LDy doses aithough it
has been observed that an fn vitro inhibition of
ESR of normal blood took place by low concentra-
tion of Vipera xanthina palestine venom (16).

Animals treated with 1 LDgq dose showed a de-
crease in biood glucose levels already after one
hour which remained low during the three hours of
the experiment as reported for C. cerastes (17}. A
significant hyperglycemia was observed with 2
LDgg doses (Table Ij). Hyperglycemia resulting
from snake venoms was described by several au-
thors {18-22) and was reported to be due to mo-
bilization of glycogen in the liver and muscle, pos-
sibly by a direct inhibition of glucokinase or
indirectly by stimulating the release of adrenaline
{22). In a study of the hyperglycemia produced by
C. viper venom in mice, glycogen coment in the
brain, liver and kidney was found to decrease with
an increased glucose 6-phosphate in the liver and
Kidney (23). Depressed succinic dehydrogenase in
all organs suggested depressed metabolic activity
and indicated that the decreased glycogen content
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is due to diminished glucose uptake, Such de-
pressed glucose uptake might be attributed to de-
creased insulin like activity and seemed to be the
results of stimulated release of catecholamines.
Catecholamines may be responsible for insulin in-
sufficiency at the level of pancreas and in other tis-
sues {23). Animals treated only with E. creticum
extract showed already in the first hour a sig-
nificant decrease in blood glucose level (Table If)
as reported (9). When 2 LDgg-treated hy-
perglycemic animals received E. creticum extract,
a significant drop of the blood glucose level was
observed in the third hour. This hypoglycemic ef-
fect of E. creticum extract was not recorded when
1 LDg dose given animals received plant extract.

Aithough the mechanism of action is not clear, it
seems that the 1 LOgp dose blocks the hy-
poglycemic action of E, creticum in vivo.

In conclusion, the obtained data indicated a certain
counteraction of the E. creticum on the C. ce-
rastes venom. The hypoglycemic effect can be
considered as the most significant antagonizing ac-



tion of the plant extract. Further investigations are
needed to determine the mechanism of action of
the antagenizing effect as well as the nature of the
active principles of E. creticum responsibie for this
activity.
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Abstract Q The activity of series of nonsteroidal
anti-inflammatory agents (naproxen, ibuprofen iso-
mers and racemate, and indoemethacin} were ex-
amined for their inhibition of bovine prostaglandin

endoperoxide H synthase-1 (PGHS-1 or cyclooxyge-
nase 1, COX-l}, and PGHS-2 (COX-2) isozymes, and
inhibition of arachideonic acid (AA)induced platelet
activation. IC50 values and selectivity ratios were de-
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