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A Study on Acupuncture of Spring-point(3});
Effect on Body Temperature and Central Immune System

Seung-Mi Park, Hye-Jung Lee", Hyung-Cheul Shin®, Hye-Jung Kim?®, Sabina Lim

Depertment of Meridian and Acupoint, College of Oriental Medicine, Kyunghee University,
Depertment of Acupuncture and Meridianology, Graduate Schoot of East-West Medical Science, Kyunghee University™,
Depertment of Physiology, College of Medicine, Hallym University?,
Depertment of Ophthal-Otorhinolaryngology and Dermatology, Coflege of Oriental Medicine, Kyunghee University®

Objective : There are many reports that acupuncture has thermoregulatory effects on human and animals. To investigate the
effect and mechanism of antipyretic action of acupuncture, we observed the body temperature and cytokine expressions in the
hypothalamus of rats.

Methods : Lipopolysaccharide (LPS, i.p., 2.5mg/kg) was injected to conscious rats (Sprague-Dawley, male, n=41) to cause
hyperthermia and simple needling (stainless steel, 0.25 mm o.d., 5 mm insertion for 10 sec with no manipulation) was
performed bilaterally with the measurement of rectal temperature. Next, we sacrificed rats to remove brain and determined the
level of mRNA for interleukin-6 (IL-6), interleukin-15 (IL-13), interleukin-2 (IL-2) and interferon-y (IFN-Y) in the
hypothalamus by using reverse transcriptase-polymerase chain reaction (RT-PCR).

Results : Needling on forepaw (acupoint HT8) and needling on hindpaw (acupoint BL.66 and acupoint LR2) significantly
inhibited LPS-induced fever of rats (P<0.01, 10 min after treatment respectively), but same treatment on proximal tail (non-
acupoint) did not cause any change on fever. The levels of IL-6 and IL-18 mRNA in the hypothalamus was significantly
enhanced by LPS-injection, while the level of IL-6 and IL-18 mRNA was markedly reduced after treatment on BL66
(P<0.01). Treatment on forepaw reduced it slightly, but not significantly. Equivalent stimulation on proximal tail did not cause
any changes.

Conclusions : Our results indicate that acupunctare stimulation on various body parts has differential thermoregulatory
effects on LPS-induced fever of rats with site-specificity. And, we suggest that its antipyretic action might be accompanied
with the suppression of hypothalamic production of pro-inflammatory cytokine of immune system, IL-6 and IL-18. (J Korean
Oriental Med 2001;22(2):109-119)
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2732 A4l (Digital Thermometer

TD-300 ; Z T, Japan)& o] &3] A 4A &S &
2ol Bol7l7] Aol B4

£E2 249 A4 3o

299 % A 2
FRE 108 2202 43 2H
5) RT-PCR
(DRNAZZ

AR F 308 A5 o] Bt F FEY A
2 E AZ3dld ZA] 1mle] TRIzol reagent (GIBCO)
o] @9 homogenization3} 5 T, ice ol 4] 587F Hh]
& 2 0.2ml Chloroform e H718ke] 1527 A &
€ 5 287 WA vg 4TolA 12000mpm o2 15
2t A8 o] 4sde Eesta] 0.5ml
isopropyl alcohol & A 7}8le] 10837 X8 & 4¢
oA 12000pm e 2 1583 Y4EE st} A5
< w231 27 75% ethanol 1mlS- A 7}ske] 714
A 233 F 4TA 7500pmo. R 5E7F A4 R
AT AEAE vEla A7z & DEPC-DDW
Sl 40 o] £8)A)7] T}-g spectrophotometer 2 260
mo) A G Hslm -70TAM Baste] A AHg-s)
Aok

(2) cDNAFHA
A AA} w22 69 total RNA 3ugo] Oligo(dt) 1

UE 'go] DEPC-DDWE 124747 & Z 70T
A 1087 Bg3te] Awe] Ag A2 $7 ohe 5
X first strand buffer 4, 0.1IM DTT 2z, 10mM dNTP
1{dE EF3ste] 42T 2837 ¥-8 & superscript
[ (Promega) 14 & 7}std 7PEA E£3d8ta 42¢C
A 50, 70Tl A 1583t wh-8-3te] 33t

(3) cDNA2] PCR%Z

23t A2 ¥H-2(polymerase chain reaction : PCR)-&
PCRA}E 8}71 Al (Corebio system 96 plus, Germany)©]
A template2 cDNA 24, Taq polymerase (Promega)
2.5unit, 10mM dNTP 0.8, sense primer 20pmol 144,
antisense primer 20pmol 144, 10 X buffer 54 % €o]&
T& F7st F S04 = st FEAZ F 1.5%9)
g3 2 (INtRON, biotechnology)o| A 714 E38 5
ethidium bromide 2 3 A&} 7} bande) WEE &
Stk FEUY L IL-6% 94Tl A 5E2 13),94¢C
ol A 30z, 55°ColA 30%, 72l 184 358 b
SAI71 2, 72CAA 1083Y 18] AlgstAn, IL-18=
94°Co A 583 13], 94Tl A 30%, 58°CoA 18,
7200l A 18 3024 383] HFE-A|7] 2, 72CoA 10
B3 13 Agstglon, IL-29t IEN-y& 94CollA 5
F2F13], 94CoA 30%, 58 ColA 18, 72CllA 1
F 3024 353 ukg-A17) 3, 72Toll A 105:3F 13] A]
gt UelA #:EZ 2= housekeeping gene?l
glyce aldehyde 3-phosphate dehydrogenase(GAPDH)
FTHAAE ARSI 21, cDNAS] U5 94T §
221 13], 94°CollM 30, S8CollM 18, 72ColA 1
3024 213] whgA)7) 3, 72°Coll A 10%3F 13] A)
gato] SFaAvh 4 {FAAe] primers GenBank
o $F" d/IMEE F1dd Ao,
genomic DNA7} &5 & #442 WA ¢t
Aol = 17)9] introno] E3HE] A 3} TH(Table 1).
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Table 1. Sequence of Primers, Fragment Sizes

CDNA Sequence of primers Fragment size (bp)

L6 S 5" -GACTGATGTTGTTGACAGCCACTGC-3 * 509
A 5’ -TAGCCACTCCTTCTGTGACTCTAACT-3 ’

IL-18 S S -TTCTTTTCCTTCAT CTITGAAGAAG—B" 362
A 57 -TCCATCTTCTTCTTTGGGTATTGTT-3

.2 S 5’ -AACACAGCAGCACCTGGA-3 * ]
A 5’ -TGAGCCATGAGCAACTGTGGT-3 *

IFN-y S 57 -TTGGATATCTGGAGGAACTG-3 ’ 775
A 5’ -AGAGTGATTCACCAGCTGTC-3
S 5’ -TCCCTCAAGATTGTCAGCAA-3’

GAPDH A 5’ -AGATCCACAACGGATACATT-3 ’ 309

S: sense, A: anti-sense

7t £ 2t2] mRNA 282 housekeeping gene?l
GAPDHe] @& o7 B sle] HFHS
ttestZ F2 A& HA s
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1. LPS Fo0i2 olst 1 fut
LPS Foi 2 Q1% mdde] 512 8] 98] LPS &
o] A3} LPS Fo Fo] g pasid HAFgS
Bl walgiTh LPS $of Aef& #20] 38.18+0317C,
LPS 2a] & 20.54]7to] H= AAd e H o]
38.91+0.54°CcolQY 3 LPS o] F 20.54]7kol| A LPS
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Fig. 1. Effect of LPS injection on body temperature of rats
after 20.5 h.

a): M £ S.D (Mean + standard deviation)

* : Statistically significant compared with A group (*** : P<0.001)
A : Group before LPS injection

B : Group after LPS injection
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+0.497C, -0.50+0.27C, -0.05£0.31C, -0.10£0.42
C, 0.021£0.13Co) 1, A E 108 = 0.12+0.05
C, -0.50+0.377, -0.18+0.26 T, -0.25+0.297C, 0.10
+0.20°C0] 9 31, A T 2080 0.32+0.49C, -0.55
+0.447, -0.33+0.247, -028+0407T, -0.02+0.22C
0|13, AT 308 0.204+0.58C, -0.58+0.45
C, -0.42+0.327, -0.32+0.327, -0.28+0.39C°| %
ok AR F 108 F3to] el Blaf o4l
€ Ao vl Jd9m AT 2080 53T, 4
2o g gzhre] gzl HlE fodues ALY

3.LPS F0{2 oI5t 3lF Ala
mRNA & &7}

g7 el AlEFolA] IL-69] mRNA 2d&
housekeeping gene?l GAPDHO] @& oz HZA 3o
2% 27} LPSE Tol@ F 214300 Fiz Aol
A J3aa tzel IL-6/GAPDH 3ol z+zt 0.81
+£0.08, 1.05+0.120]Q 31, 5 T8t S8 o]
7} 1% = A th(Fig. 2).
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Table 2. Effect of Acupuncture Stimulation on Body Temperature in LPS-Injected Rats

Changes of Body Temperature (C)

Group No. of rats Right after After 10 min After 20 min After 30 min
C 6 0.10-+0.49" 0.12+0.05 0324049 0.20+0.58
Al 6 0.50£027 -0.50--0.37* -0.55+0.44%+ -0.58£0.45%
A2 6 0054031 0.1840.26 0334024 0424032
A3 6 -0.10+0.42 0.25+029 -0.28+0.40% 0324032
NA 5 0.0240.13 0.10+0.20 0024022 0284039

a):M & S.D (Mean + standard deviation)
* : Statistically significant compared with C group (* : P<0.05, ** : P<0.01)
C : group without acupuncture stimulation after LPS injection

Al : group with acupuncture stimulation on Tonggok (BL66) 20.5 h after LPS injection

A2 : group with acupuncture stimulation on Sobu (HT8) 20.5 h after LPS injection

A3 : group with acupuncture stimulation on Haenggan (LR2) 20.5 h after LPS injection
NA : group with acupuncture stimulation on non-acupoint 20.5 h after LPS injection
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Fig. 2. Effect of LPS injection on IL-6 mRNA level of the
hypothalamus in rats after 21 h.
* : Statistically significant compared with N group (** : P<0.01)
N : group without LPS injection
C : group with LPS injection
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Fig. 3. Effect of acupuncture stimulation on the level of IL-6
mRNA in the hypothalamus of LPS-injected rats.
* : Statistically significant compared with C group (¥** : P<0.001)
C : group without acupuncture stimulation after LPS injection
A1 : group with acupuncture stimulation on Tonggok (BL66) 20.5
h after LPS injection
A2 : group with acupuncture stimulation on Sobu (HT8) 20.5 h
after LPS injection
A3 : group with acupuncture stimulation on Haenggan (LR2) 20.5
h after LPS injection
NA : group with acupuncture stimulation on non-acupoint 20.5 h
after LPS injection

housekeeping gene9l GAPDHO] W oz WA alo]
g 29 LPSE T3 - 214]710) B AR
A AT 279 IL-15/GAPDH 3to] z+z} 0.47
+0.06, L07+0.140] 91, T 274 Sl abo]
7} Q178 = A ch(Fig. 4).
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Fig. 4. Effect of LPS injection on IL-18 mRNA level of the
hypothalamus in rats after 21 h.
*: Statistically significant compared with N group (*** : P<0.001)
N : group without LPS injection
C : group with LPS injection
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Fig. 5. Effect of acupuncture stimulation on the level of IL-18

mRNA in the hypothalamus of LPS-injected rats.

*: Statistically significant compared with C group (* : P<0.05)

C : group without acupuncture stimulation after LPS injection

Al : group with acupuncture stimulation on Tonggok (BL66) 20.5

h after LPS injection

A2 : group with acupuncture stimulation on Sobu (HT8) 20.5 h

after LPS injection

A3 : group with acupuncture stimulation on Haenggan (LLR2) 20.5

h after LPS injection

NA : group with acupuncture stimulation on non-acupoint 20.5 h

after LPS injection
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