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AIM: To study the role of interleukin-2 (IL-2) and
mediobasal hypothalamus ( MBH ) in analgesia
produced by Coriclus versicolor polysaccharide peptide
(PSP). METHODS: The IL-2 antiserum was
injected icv or ip and the MBH was destroyed
electrolytically. RESULTS: PSP ig 1 g-kg~'-d™*
for 6 d increased the pain threshold in tail stimulation-
vocalization test in rats. This PSP-produced analgesia
was blocked by icv, but pot ip, IL-2 antiserum and
disappeared after electrolytic lesion of MEBH.
CONCLUSION: The analgesia produced by PSP is
mediated by IL-2 which is activated by PSP and
interacts with IL-2 receptors in the MBH.

The polysaccharide peptide (PSP} extracted from
Coriolus versicolor is a new type of biological
response modifier. It has an antilumor effect and
immunopotentiating  activity''-.  Clinically it can
reduce the toxic side-effects of rmadiotherapy and
chemotherapy and diminish the pain sensation'?
Pharmacologically PSP can relieve acute as well as
chronic pain produced by different physico-chemical
stimulations' *+4-%)

PSP can promote the secretion of interteukin-2

{ IL-2 ). which has a naloxone-reversible central

analgesic effectt’).  The arcuate nucleus-median
eminence complex of mediobasal hypothalamus
{MBH )} is especially rich in IL-2 and IL-2
receptors"”. The aim of the present experiment was

to investigate whether TL-2 would be invalved in the
analgesia produced by PSP.
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MATERIALS AND METHODS

Drugs PSP connecting heterogencus  polysaccharide,
coraining el =4, al—2, Bl—3. and (1 — 6 glucoside and
20 % of peptides comsisting mainly of aspartic and glutamic
acids, s = 10U kDa, brown powder. soluble in water. extracted
from Coriofus versicolor in Shanghai Teachers University {lot No
940418}, PSP sohuion 100 g-L~* was prepared with distilled
water before experiment.  Naloxone hydrochiorde ( Nal.
produced by Beijing Sihvan Pharmaceutical Factory, lot No
031020 was given 1p at a dose of | mg-kg™'. [L-2 antiserum
{double diffusion. titre |2 8) was prepared from rabbit against
recombinant IL-2 by Labomatory of Immunology. Institute of
Biclechnology, Suzhow Medical College, and diluted to double
volume and given at a dose of 0.2 mL (ip} or 53 pL (icv).
Normal rabbit serum was  prepared by Department  of
Microbiclogy. Suzhou Medical College .

Rats Adult Wistar rats of either sex, weighing 210 = 25
g, were provided by Experimental Animal Center, Suzhou
Medical College, ( Graded Clean 1. Certificate No 95010
conferred by Jiangsu Provincial Bureauw of Science and
Technology !

Rats were divided at random into 5 experiments; 1) ig PSP
group and is comrol with ig normal saline; 21 MBH lesion +
PSP group and its control with sham lesion: 3) ip Nal + PSP
goup and its conrol with ip pommal saline: 4) icy IL-2
antiserum + PSP proup and its control with icv normal rabbit
serums 5) ip IL~2 antiserum + PSP group and its control with ip
notnal rabbit serum.

Pain threshold measurement'®  The degree of
analgesic effect of PSP was evaluated by the pain threshold
(mA) or by the % increase from bascline pain threshold.

MBH lesion and implantaion of intraventricular
cannula The rats were anesthetized with ip chloral hydrate 40
mg - kg~', and mounted on the slereoiaxic apparatus.
According to the rat brain atlas of Kdnig an insulated stainless
stee] electrode of (.38 mm diameter and bared at the tip ot 0.5
- 0.8 mm was inserted into the MBH (midpoint + 0. | mm from
bregma to lambda, 10.4 mm ventral to the skull).  An anodal
current of 2 mA was passed for 40 s to induce electrolytic lesion.
The sham-lesioned group received the same operation. but no
current was passed.
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A stainless sieel wbe of 0.8 mm outer diameter was
implanted into the left lateral ventricle {1.5 mm posterior 1o the
bregma, 2.2 mm lateral to the midline, 3 mm ventral to the
skull].  Antiserum was injected icv using microsyringe with
needle inserted through the stainless steel tube o a location 4 mm
under the skull.  After injection the needle was maintained in
place for 1 min to prevent the back flow of antiserum. The
control rats received the same volume of normal rabbit serum.

Experimental protocol Rats received ig PSP 1 grhg ™!
«d”! for 6 4. The pain thresholds were measured at 30, 60,
o). 120, and 150 min on d 6 after PSP administration.
respectvely.  Since the analgesic effect of PSP was maximal at
90—~ 120 min { vide infra ) Nal and antiserum were given 75 min
after PSP administration for evaluating their anlagonizing effect
For rats with MBH lesion and cannula implantation PSP injection
was begun on d 2 after operation. Al the end of experiment the
brain was fixed in 10 % formalin.

Statistical analysis Dala were expressed a5 v + s and
analyzed using ! test.

RESULTS

Pain threshold changes after ig PSP In 10
rats, during 150 min afier ig PSP for ¢ d the pain
threshold increased pradually with time and attained
maximum at %0 — 120 min after administration { to
118 % x40 % and 109 % £ 10 % of pre-administra-
tion value, respectively }. The difference was
significant ( # < 0.01, Tab 1) as compared with
control group.  Thereafter, the pain threshold
decreased gradually with a tendency to recover.

In another group with single PSP administration,
no significant change in pain threshold was observed
during 150 min after administration {Tab 2). These
results indicated that repeated ig PSP for 6 d produced
analgesia,

Effect of MBH lesion on PSP-produced

analgesia In 10 rats with MBH lesion the pain
threshold did not increase at all after ig PSP for 6 d,
while in sham-lesioned group the pain threshold still
increased significantly after PSP administration. The
difference was significant between these 2 groups ( P <
0.01, Tab 3).

Tab1l. Changes of pain threshold {mA) after ig PSP
for6d. n=10, xts5. "P>0.05, P<0.01 vs saline
control.
PSP Saline
mA % Increase mA Go InCrease
Baseline 0.22 10 0.22+0.10
After PSP/ min
30 0.28+0.11Y 27+ 0.2420.]1 9% 10
60 042+ 0,13 g1+ 300 0.25x0.11 14+ 10
90 04820145 118+40 0291012 32120
120 0462 0,11 100+ 1 0282011 27z 10
150 0.38x0.13"  Wx30¢ 0.22x0.11 32x10

Tab 3. EHect of MBH lesion on PSP-produced
analgesia { pain threshold'mA). n = 10, x = s.
P>0.05, P<0.01 vs PSP + sham lesion.

PSP + MBH lesion PSP + sham leston

Beforz PSP 0.2+0.10 0.2+ 010
After PSP/ min
30 0.2 +0.15 0.21+0 1}
o0 0.23+0.15 0.32+0.16
20 0.25+0.16° 04720 25
120 0.25+0.16° 0.48 £0.24
130 0.25£0.1% 0.30+0.17

Effect of ip Nal on PSP-produced analgesia
After Nal administration the increased pain threshold

Tab 2. Effects of naloxone and IL-2 antiserum on PSP-produced analgesia { pain threshold/mA) .

xxs. P<0.01 vs PSP+ icy normal serum.
After PSP/min
Rats Before PSP 30 &0 o - 120 150
PSP + nalomone 10 0.17£0.08 0.18x£0.13 0.34x0.16 0.45+0.24 0.44x£0.25 0.36+0,22
PSP + saline 10 0.17+£0.08 0.17+£0.03 0.30+0.l6 0.42+0.21 0.41+£0.19 0.35+0.22
PSP + ip I1-2 antiserum 14 0.25+0.12 0.30+0.07 0.45+0.18 0.47+£0.20 0.51+£0.27 0.35£0.23
PSP + ip mormal serum 14 0.25+0.12 0.24+0.12 0.35+0,18 0.483+0.29 0.53£0.27 0.37+0.21
TSP + icv [1-2 anliserum 14 0.17+0.07 0.17x0.09 0.27+0.12 0.23:0.09 0.24+£0.11" 0.2410.14
PSP + jcv normal serum 14 0.17x0.07 0.18x0.10 0.31£0.17 0.37£0.20 0.46£0.29 0.20+0.14
PSP only once 14 0.26+0.11 0.28+0.08 0.28+ 0.09 0.3 +0.15 0.34x0.15 0.33+£0.42
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produced by repeated administration for 6 d continued
to increase. There was no significant difference as
compared with ip normal saline (Tab 2). It indicated
that Nal did not reverse the PSP-produced analgesia.
Effect of ip IL-2 antiserum on PSP-
produced analgesia After ip IL-2 antiserum the
PSP-produced analgesia continued to increase. No
significant difference was observed as compared with
control with ip normal serum (Tab 2). Hence, ip IL-
2 antiserum did not exert an effect on analgesia.
Effect of icv IL-2 antiserum on PSP-
produced analgesia After icv IL-2 antiserum the
pain threshold ceased to increase, while in control
group with icv normmal rabbit serum the pain threshold
continued to increase. The difference was very
significant { P < 0.01, Tab 2). It indicated that icv
IL-2 antiserum blocked the PSP-produced analgesia.

DISCUSSION

The present experiment demonstrated that the
analgesia appeared only 1 h after PSP administraion and
began to decrease after another hour. The progressive
appearance of analgesia suggests that PSP-produced
analgesia might be mediated by some intermediary
substances activated by PSP.

PSP can promote the IL-2 secretion and antagonize
the decrease of 1L-2 induced by cyclophosphamide!” .
IL-2 can be transported into brain across the region
where the blood-brain bamier is weak or through
saturated or non-saturated transport mechanism''’ . In
fact, a substantial amount of 1L-2 could be detected in
the cerebrospinal fluid of cancer patients after iv IL-
2" Hence, it would be very probable that
consecutive administration of PSP could activate T-
lymphocytes to secrete IL-2, which would peneirate
into brain and interact with IL-2 receptors, which are
very rich in MBH'®, and analgesia would ensue. The
present results that MBH lesion abolished the PSP-
produced analgesia, which could be blocked by icv,
but not by ip, IL-2 antiseruin, supported this
suggestion.

The analgesia produced by icv recombinant IL-2
could be reversed by Nal-*', but the analgesia produced
by PSP in the present experiment could not be reversed
by Nal. This diversity may be explained by the
structural difference of naturally secreted IL-2

{ glycosylated ) and recombimamt IL-2 ( non-
glycosylated) or analgesia might be mediated by other
mechanisms, in addition to opioid receptors.

PSP could activate the MBH neurons and increase
their firing rate, and MBH lesion could abolish the
immunopotentiaing effect of PSP'2).  In the present
experiment the PSP-produced analgesia disappeared
after MBH lesion. All these results suggest that MBH
might play a crucial role in the realization of
immunomodulatory and pain-regulatory effects of PSP.
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Effects of indometacin on joint damage in rat and rabbit
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AIM: To study the effects of indometacin (Ind) on
joint damages. METHODS: The volume of
noninjected hind paw and interleukin-1 ( IL-1)
synoviocytes induced by lipopolysaccharides were
assayed in adjuvant arthrits ( AA ) mats.
Measurernents of synovial fibroblast proliferative
response and proteoglycan synthesis of cartilage from
rabbits were used. RESULTS: The secondary
inflammatory reactions in AA rats on d 18, 21, and 24
were suppressed by ig Ind 2 mg-kg~'-d-! for 9 d.
Ind promoted IL-1 production from both macrophages
and synoviocytes in AA mts. Ind 10 pmol + L1
enhanced the proliferation of rabbit synovial fibroblasts
and suppressed the proteoglycan synthesis of articular
catilage in respomse to IL-1  in  wvifro.
CONCLUSION: Ind is unfavorable to the repair of

! Phn 86-551-281-6602, ext 2055. Fax 86-551-281-39%65.
Recetved 1996-12-25 Accepted 1970700

joint destruction .

Rheumatoid arthrtis ( RA ) is a chronic
autoimmune disease charactetized by joint swelling,
synovial inflammation, and cartilage destruction''=?’.
Adjuvant arthritis { AA) in rat is an experimental
immunopathy model that is thought to share many
features of RA. Indometacin { Ind) is one of
nonstervidal anti-inflasnmatory agents that disrupts the
biosynthesis of prostaglandins (PG) by inhibiting both
cyclooxygenase-1 { COX-1) and COX-2, thus, may
relieve the symptoms of arthritis and be accompanied
by gastrointestional and renal toxicity'>* . But its
effect on destructive process of the synovial joint is not
fully understood. Here we observed the influence of
Ind on joint damage in AA rats and on rabbit synovial
fibroblast prolifertion and cantilage proteoglycan
synthesis in response to human recombinant interleukin-
18 (hrIL-1B) in vitro.

MATERIALS AND METHODS

Animals Wistar rats (2 - 3-month old, 161 = = 17 g,
clean grade, Certificate No 03) were provided by the Animal
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